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PREFACE. 


This  work  is  not  by  any  means  intended  to  be  an  exhaustive 
treatise,  but  is  written  to  endeavor  to  place  electricity  in  its  proper 
light  before  the  student  and  general  practitioner,  from  a  homceopathic 
standpoint,  and  in  as  condensed  a  form  as  possible.  I  have  purposely 
omitted  all  uncertainties  and  dealt  only  with  facts.  For  the  purpose 
of  ready  reference,  I  have  divided  the  work  into  seven  parts.  The 
first  part  is  devoted  more  particularly  to  the  symptoms  produced  on 
the  healthy  organism  by  the  different  forms  of  electric  current.  The 
second  part,  to  therapeutical  indications  for  their  use,  illustrated  by 
suitable  cases,  selected  as  far  as  possible  from  the  works  of  others, 
preferring  to  prove  the  homoeopathic  relation  of  electricity  to  disease, 
from  the  lips  of  other  witnesses,  rather  than  by  a  report  of  my  own 
cases.  As  the  cases  quoted  were  recorded  before  the  theory  laid  down 
in  this  work  was  written,  it  is  impossible  that  they  could  have  been 
trimmed  to  suit  it.  The  third  part  gives  general  directions  for  con- 
ducting ordinary  electrical  treatment,  and  a  description  for  the  more 
common  forms  of  electrodes. 

The  indications  for  the  use  of  electricity  in  obstetrics  take  up  the 
fourth  part.  Electro-diagnosis  the  fifth.  In  part  six  is  discussed 
the  various  uses  of  the  electric  current  in  surgery,  illustrated  by  my 
own  cases  (having  here  no  new  theory  to  support). 

Part  seven  is  a  mere  outline  of  the  principal  points  of  electro- 
physics,  the  author  considering  it  quite  unnecessary  to  dwell  on  this 
subject,  there  being  already  so  many  excellent  treatises  upon  it. 


Vill  PREFACE. 

Mention  of  the  nse  of  statical  magneto-electricity  has  been  pur- 
posely omitted,  as  no  positive  or  reliable  experiments  have  yet  been 
made  with  it.  The  machines  are  moreover  unreliable  and  trouble- 
some, and  do  not  admit  of  being  so  readily  graduated  in  strength 
as  the  galvanic  and  electro-magnetic  currents. 

My  thanks  are  due  to  Drs.  H.  C.  Houghton,  of  this  city,  Wm. 
N.  Tooker,  of  Chicago,  and  E.  Murphy,  of  New  Orleans,  who  have 
kindly  furnished  me  with  the  reports  of  cases  and  other  data.  I 
would  also  acknowledge  the  kindness  of  Mr.  Bartlett,  of  the  Gal- 
vano-Faradic  Company,  Mr.  Clelland,  of  the  Western  Electric 
^Manufacturing  Company,  and  Messrs.  Flemming  &  Talbot,  of 
Philadelphia,  who   liavc  lent  me  some  of  the  wood-cuts  of  their 

instruments. 

John  Butler,  M.D., 

•  25  East  Thirty-first  Street,  N.  Y. 

3r!iy  23(1,  1878. 
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PAET  I. 

THE    POSITION    ELECTRICITY  SHOULD    OCCUPY    IN    THE    MATERIA 

MEDICA. 

CHAPTER  I. 

From  the  time  of  Kratzenstein  clown  to  the  present  day  electricity 
in  one  form  or  another  has  been  used  in  the  treatment  of  disease.  At 
one  time  taken  up  by  the  so-called  "  Regulars  "  as  a  panacea  for  all  the 
ills  that  flesh  is  heir  to;  at  another  condemned  and  consigned  to  obliv- 
ion, to  be  again  resurrected  and  resuscitated  by  some  aspiring  charla- 
tan, who  boasts  exultingly  of  the  marvellous  cures  he  has  made  and 
can  make  through  its  agency.  That  empirically  numbers  of  cases 
abandoned  as  hopeless  have  been  restored  to  health,  both  by  the 
quacks  of  years  gone  by  and  those  of  the  present  day,  is  an  indisput- 
able fact ;  but  what  percentage  of  all  the  cases  treated  were  benefited 
we  know  not,  neither  do  we  know  how  many  were  injured  by  their 
great  cure-all.  Such  men's  experience,  if  indeed  it  can  with  any  de- 
gree of  propriety  be  called  such,  has  been  of  little  value  to  the  pro- 
fession, except  so  far  as  it  has  stimulated  others  to  investigate  for 
themselves  and  for  the  profession. 

To  the  scientific  physician,  who  would  be  an  accurate  prescriber 
and  a  sound  pathologist,  there  is  perhaps  nothing  so  utterly  distasteful 
as  empiricism.  Yet  one  cannot  take  up  any  work  on  electro-therapeu- 
tics of  the  allopathic  school  (and  it  is  a  matter  of  regret  that  almost 
all,  if  not  quite  all,  of  our  literature  on  the  subject  emanates  from  that 
body),  without  being  struck  with  the  amount  of  quackery  and  guess- 
work on  which  their  theories  are  based.     Chapter  upon  chapter  is  de- 
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voted  to  so-called  electro-physiology,  which  enters  into  the  minutest 
detail  of  the  action  of  electricity  upon  every  tissue  in  the  human  frame, 
without  its  being  put  to  any  use  whatever  in  their  chapters  on  the 
treatment  of  disease.  After  perusing  any  and  all  of  such  works  the 
reader  is  in  a  greater  state  of  confusion,  and  knows  absolutely  as 
little  of  the  practical  value  of  the  electrical  current  at  the  bedside 
and  in  the  consulting-room  as  he  did  before  reading  them.*  If  we 
take,  for  example,  the  latest  work  on  the  subject,  Electricity  in  3Iedi- 
cine  and  Surgery,  by  G.  V.  Poore,  jNI.D.,  which  perhaps  is  without 
exception  the  best  work  that  has  been  ever  written  on  it,  we  find 
that  the  sura  total  of  all  this  author's  experience  and  research  is, 
that  electricity  is  a  stimulant,  anodyne,  sedative,  caustic,  styptic,  or 
cautery.  In  other  words,  that  it  may  be  used  as  a  substitute  for 
Alcohol,  Opium,  Bromide  of  j^otash,  Nitrate  of  silver.  Persulphate  of 
iron,  or  the  last-mentioned  metal  at  a  high  temperature.  Now  if  that 
is  all  that  electricity  is  we  certainly  can  do  as  well  without  its  use  as 
Avith  it.  But,  as  I  hope  to  show  further  on,  electricity  is  a  force, 
which  on  being  transmitted  through  any  tissue  in  the  human  body, 
produces  a  certain  train  of  symptoms,  and  is  capable  of  curing  just 
such  symptoms  when  they  occur  idiopathically.  Before  entering 
upon  the  details  of  our  subject,  it  is  perhaps  advisable  here  to  con- 
sider the  various  modes  of  generating  the  electric  current,  etc.  In 
any  text-book  on  electro-physics  we  find  that  electricity  is  divided 
into  three  forms : 

1.  Static  or  Frictional. 

2.  Galvanic  or  Contact. 

3.  Induced  or  Faradic.f 

To  which  I  woukl  add  Animal  Electricity,  as  generated  by  the 
electric  eel,  Natural  Electricity,  or  that  generated  during  thunder- 
storms, etc.  I  call  it  natural  advisedly,  for  the  want  of  a  better  term 
to  disliiinuish  i(  I'ldiii  (hat  nrlilicinllv  generated  by  apparalus  lor  the 
purpose.     But  however  generated,  it  is  the  same  force,  is  governed 


*  Of  courso  I  iiin  not  now  ulliifliii^  to   tlir  flirinicnl  :u'tioii  ol'  Ihi'  I'liiTcnt,  si 
usoful  in  clcctro-surf^ory,  upon  wliifli  Miliji-cl  wv.  Iiavc  iniiny  oxfcllciit  works, 
f  There  lire  also  ollior  varieties,  as  'riiernio-cleetrioity,  etc. 
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by  the  same  laws,  and  yields  to  the  same  tests.  These  divisions  only 
allude  to  its  method  of  generation,  which  necessarily  influence  it  in 
quantity,  tension,  etc.,  but  do  not  change  its  identity.  This  vis  naturce 
is  still  a  unit,  wherever  found  or  in  whatever  garb  it  may  be  clothed, 
though  it  may  be  influenced  as  far  as  quantity  and  intensity  are  con- 
cerned by  its  mode  of  generation,  by  the  resistance  through  which  it 
is  transmitted,  by  duration,  interruption,  reversion  of  direction,  etc., 
but  the  force  remains  the  same,  whether  the  current  is  called  galvanic, 
faradic,  or  static.  It  is  the  same  subtle  power  that  destroys  man  and 
beast,  and  tears  up  trees  by  the  roots,  that  relieves  the  pain  of,  and 
lulls  to  sleep,  a  sensitive  child  ;  just  as  the  warmth  of  fire  will  call 
back  into  life  half-famished  nature,  or  totally  annihilate  and  destroy 
it,  according  to  the  intensity  with  which  it  is  used,  or  the  control 
which  we  have  over  it.     So  with  any  of  our  remedies. 

Writing  these  lines  calls  forcibly  to  mind  a  passage  from  one  of 
the  greatest  of  poets,  Schiller,  which  is  quite  as  applicable  to  the 
force  of  electricity  as  to  the  energy  of  fire. 

"  Wohlthatig  ist  des  Feuers  Macht 
Wenn  sie  der  Mensch  beziihmt,  bewacht, 
Und  was  er  bildet,  was  er  schafft, 
Das  dankt  er  dieser  Himmelskraft. 
Doch  furchtbar  wird  die  Himmelskraft 
"Wenn  sie  der  Fessel  sicli  entraflFt, 
Einhertritt  auf  der  eignen  Spur 
Die  freie  Tochter  der  Natur. 
Wehe,  wenn  sie  losgelassen 
Wachsend  oline  Widerstand 
Durch  die  vollvbelebten  Gassen 
Walzt  den  ungeheuren  Brand  !  " 


It  is  SO  difficult  to  investigate  all  the  facts  of  galvanism  in  any- 
thing like  progressive  order,  that  it  seems  best  to  first  examine  the 
sources  of  the  force  and  the  laws  which  govern  it,  assuming  for  the 
present  that  the  reader  possesses  a  knowledge  of  the  principles 
necessary  to  an  understanding  of  the  facts,  and  afterwards,  when  we 
come,  to  consider  electro-physics,  to  go  over  this  ground  again  thor- 
oughly and  in  detail,  though  feeling  that  in  so  doing  we  may  be 
telling  the  reader  much  that  he  may  be  familiar  with.  . 


12  GALVANIC   CURRENT. 

If  we  partially  immerse  a  sheet  of  zinc  in  a  mixture  of  ordinary 
sulphuric  acid  and  water,  we  find  that  as  the  zinc  is  dissolved  bub- 
bles of  hydrogen  are  formed  and  the  liquid  becomes  heated. 

If  we  vary  the  experiment  by  placing  in  the  same  liquid  with 
the  zinc  a  sheet  of  copper,  we  see  that  the  bubbles  of  gas  still  rise 
to  the  surface  from  the  zinc,  while  none  come  from  the  copper. 
Should  the  metals  touch,  however,  the  bubbles  rise  in  large  quanti- 
ties from  the  copper,  though  none  of  the  copper  is  dissolved,  as  can 
be  easily  ascertained  by  chemical  tests.  If  we  connect  the  immersed 
metallic  plates  by  wires  above  the  liquid,  we  discover  that  tliis  wire 
becomes  immediately  capable  of  influencing  the  mariner's  compass, 
so  that  it  no  longer  points  to  the  north  and  south  ;  of  magnetizing 
iron  and  steel;  and  if  the  wire  be  severed,  and  the  ends  dipped  into 
a  liquid,  the  liquid  undergoes  chemical  decomposition.  Now  what 
does  all  this?  The  energy  that  is  eliminated  during  chemical  de- 
composition, in  other  words  the  galvanic  current,  and  the  copper 
and  zinc  plates  immersed  in  the  dilute  acid,  is  the  simplest  and  most 
primitive  form  of  galvanic  battery,  and  though  defective  for  all  uses 
in  electro-therapy,  will  answer  the  purpose  of  describing  the  genera- 
tion of  galvanism  better  than  perhaps  any  other.  To  sum  up,  the 
result  of  the  immersion  of  a  plate  of  zinc  and  a  plate  of  copper 
(connected  by  a  wire)  in  a  vessel  of  dilute  sulphuric  acid  is,  the 
water  HO.^  is  decomposed,  and  gives  off'  its  hydrogen.  The  zinc  is 
dissolved  and  unites  with  the  oxygen  of  the  water,  forming  ZnO, 
which  oxide  is  redissolved  by  the  acid,  and  the  resultant  salt  is 
ZnSO, ;  at  the  same  time  energy  or  the  galvanic  current  is  set  free. 
'J1ie  zinc  plate,  or  the  metal  acted  upon,  is  called  the  positive  plate,  and 
the  copper,  or  the  metal  not  acted  upon,  is  the  negative  plate.  The 
wire  connected  with  the  negative  })]ate  is  culled  the  jiositivc  J^ole,  be- 
cause the  current  positiveli/ i\ows  i'roni  liiat  direction,  and  (he  wire 
from  the  ])ositive  jilate  is  called  the  negative  pole.  These  technical 
terms,  about  whicli  there  has  been  much  confusion,  are,  therefore, 
not  arbitrary  terms,  and  will  be  again  entered  into  more  fully. 
Now  if  we  waul  a  imnc  inlcnsc  (unciil  (that  is,  a  current  capable 
of  overconiing  a  greater  anioimt  ol'  resistance)*  than  is  generated  in 

*  The  rf'sistiinec  of  ttio  luiiiuiii   Imdy  is  V(!ry  grniit ;  IVoiii   liiuul  to  liniul   in  a 
iiiiiii  (jf  urdinury  lieiglit  is  I'ljiml  to  700  miles  vl'  telfgrapli  wiro. 
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a  single  cell,  we  unite  a  series  of  these  cells ;  the  positive  wire  of 
one  cell  being  connected  with  the  negative  of  the  next,  and  so  on  to 
the  end  of  the  series,  leaving  a  negative  wire  at  one  end  of  the  cir- 
cuit and  a  positive  at  the  other  free,  to  be  used  to  transmit  the  cur- 
rent through  any  object  we  may  wish  to  act  upon. 

But  if  we  wish  to  generate  a  larger  quantity  of  current  than  one 
cell  is  capable  of  doing,  we  connect  the  poles  positive  to  positive  and 
negative  to  negative.  However,  this  kind  of  battery  is  not  neces- 
sary in  electro- therapy  ;*  at  least  is  only  employed  to  heat  wire,  etc., 
in  galvano-cautery  operations.  It  is  alluded  to  for  the  purpose  of 
avoiding  any  misunderstanding  with  regard  to  the  terms  quantity 
and  intensity.  If  we  wish  to  reduce  the  quantity  of  current  pass- 
ing through  any  body,  it  is  only  necessary  to  introduce  into  the 
metallic  part  of  the  circuit  a  resistance  or  series  of  resistances. 
Brenner's  rheostat  answers  this  purpose  admirably,  and  by  its  means 
we  can  control  the  amount  of  actual  current  we  wish  to  use. 

The  effect  of  the  current  in  magnetizing  iron  or  steel  has  been 
cursorily  spoken  of  If  the  wires  joining  the  poles  of  the  battery 
be  coiled  around  a  bar  of  iron  the  bar  becomes  magnetized.  If  the 
bar  be  made  of  soft  iron,  it  remains  a  magnet  only  so  long  as  the 
current  flows.  Should  it  be  made  of  steel,  however,  it  becomes  per- 
manently magnetized,  or  remains  a  magnet  until  demagnetized  by 
some  other  means.  But  there  is  another  effect.  The  current  in  its 
passage  becomes  highly  intensified,  though  reduced  in  quantity  in 
the  direct  ratio  of  the  thickness  of  the  wire  composing  the  coil,  and 
in  the  inverse  ratio  of  its  length.  Otherwise  expressed,  the  shorter 
and  thicker  the  wire,  the  larger  the  quantity  and  less  the  intensity. 
The  longer  and  finer,  the  less  the  quantity  and  the  greater  the  in- 
tensity. Now  suppose,  over  any  given  coil  of  this  kind,  we  wind  a 
coil  of  finer  wire,  but  perfectly  insulated  from  the  first  coil,  we  have 
a  current  induced  in  it  infinitely  more  intense,  and  infinitely  less  in 
quantity,  and  flowing  in  the  opposite  direction  to  that  in  the  primary 
wire,  and  should- we  still  add  coil  over  coil,  we  may  dynamize,  and 
at  the  same  time  potentialize  our  current  ad  infinitum.  This  current 
can,  however,  only  be  felt  at  the  opening  and  closing  of  the  circuit, 

*  The  resistance  of  the  body  is  so  great  that  it  is  incapable  of  transmitting 
but  a  very  small  quantit}"  of  electricity. 
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as,  during  its  transmission,  it  expends  its  force  in  magnetizing  the 
inclosed  bar  of  iron.  For  the  discovery  of  these  facts  we  are  in- 
debted to  Faraday,  and  this  manner  of  using  electricity  is  called 
faradaism,  in  honor  of  the  discoverer.  It  is  also  called  electro-mag- 
netism.* Now  what  does  electro-magnetism  mean  ?  A  mixture  of 
electricity  and  magnetism?  Surely  it  cannot  mean  that,  for  the  bar 
of  soft  iron,  before  it  was  influenced  by  the  action  of  the  current 
transmitted  through  the  coil  surrounding  it,  was  nothing  but  a  bar 
of  soft  iron,  and,  after  the  current  discontinues  to  flow,  is  nothing 
but  a  bar  of  soft  iron  still.  It  is,  therefore,  evident  that  it  is  the 
same  current  increased  in  intensity  and  diminished  in  quantity  by 
this  process  that  still  exists.  Nor  does  it  require  a  very  great  stretch 
of  the  imagination  to  compare  the  galvanic  current  used  as  it  flows 
from  the  cells  to  our  crude  drugs  and  mother  tinctures.  When  in- 
fluenced so  that  its  quantity  is  reduced  by  resistances  placed  in  the 
circuit,  to  our  low  dilutions,  and  when  intensified  and  reduced  in 
quantity  by  induction,  to  our  attenuations.  If,  added  to  this,  we 
take  into  consideration  that  many  symptoms  produced  by  one  form 
of  current  are  capable  of  being  cured  when  they  occur  idiopathically, 
by  the  other  form,  the  analogy  is  still  more  striking.  A  considera- 
tion of  statical  or  frictional  electricity  is  purposely  omitted,  as  the 
use  of  it  in  therapeutics  is  impracticable. 

In  my  first  researches  in  clectro-therapoutics  I  could  not  help  no- 
ticing how  frequently  symptoms  were  aggravated  by  the  action  of 
the  current,  which  it  was  my  design  to  ameliorate,  and  in  which 
electrization  was  seemingly  indicated  (that  is,  reasoning  as  alloj)a- 
thists  do,  because  it  had  cured  other  diseases  of  the  same  kind);  I 
therefore  determined  to  study  systematically  ihc  symptoius  that  elec- 
tricity produced  on  the  healthy  organism,  and  fintl  out  with  some 
degree  of  precision  at  least  whether  the  same  symptoms  were  not 
curalile  when  occurring  in  diseased  conditions.  First,  having  com- 
piled a  list  of  positive  symptoms  from  works  on  electro-physiology, 
giving  the  preference  to  those  which  had  been  repeatedly  verified, 


■  I  would  prefer  IIk;  tcnn  "  iii<luc(il  cli'drii-ity,"  but,  «s  it  is  iilri-ndy  bettor 
known  undor  the  naiiic  rnniilic  current,  I  Imvr  licri"  continued  tiio  use  of  the 
liUlor  numc. 
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I  began  to  prescribe  electricity  for  such  symptoms  M'hen  I  noticed 
them  in  diseased  conditions,  always  using  a  much  milder  current 
(higher  dilution)  than  the  one  that  had  produced  the  symptoms. 
The  success  of  these  experiments  more  than  surprised  me.  .  It  is, 
therefore,  with  no  small  degree  of  confidence  that  I  offer  to  the  pro- 
fession the  following  pathogenesis  of  electricity,  gathered  and  veri- 
fied during  many  years  by  careful  research  and  experience,  and  shorn 
of  all  unreliable  and  inconstant  symptoms;  and  meagre  though  it  be, 
and  far  from  perfect,  1  hope  it  may  be  considered  a  first  step  in  the 
right  direction.  Under  the  heading  "Pathogenesis"  the  symptoms 
produced  by  the  galvanic  and  faradic  currents  are  given  separately, 
together  with  the  name  or  authority  by  which  such  effects  were  first 
recorded.  Effects  recorded  by  any  one  authority  of  reliability, 
though  not  repeatedly  verified,  that  possibly  might  be  of  utility  in 
practice,  are  marked  by  a  ?,  together  with  the  authority's  name  at- 
tached. For  all  symptoms  not  so  marked,  and  without  any  name 
attached,  the  author  is  responsible. 

Under  the  heading  "  Symptomatology,"  the  effects  of  every  form 
of  current  are  arranged  under  the  subheadings  of  the  organs  affected. 
This  method  is  adopted  not  only  for  the  sake  of  precision,  but  as  a 
ready  mode  of  reference.  For  instance,  if  we  refer  to  "chest"  for 
the  symptom,  "heart's  action  retarded."  By  returning  to  patho- 
genesis we  find  how  and  where  the  current  was  applied  that  produced 
that  symptom,  and  so  on.  It  will,  no  doubt,  be  noticed  that  nothing 
is  said  about  the  strength  of  current  to  be  used;  but  if  the  dose  re- 
quired of  drugs  taken  by  the  mouth  into  the  stomach  is  still  in  a 
state  of  uncertainty,  is  it  anything  to  be  wondered  at  that  the  "  dose" 
of  electricity  necessary  to  be  administered  in  any  given  case  cannot, 
with  any  positive  degree  of  accuracy,  be  always  determined  ?  At  least 
no  absolute  rule  for  the  guidance  of  the  profession  can  be  given,  so 
on  that  account  it  was  deemed  best  to  omit  a  discussion  of  it  alto- 
gether, leaving  it  an  open  question,  to  be  discovered  by  individual 
experience,  remembering  it  is  ahvays  better  to  give  too  small  a  dose 
than  too  large  a  one,  and  that  the  question  of  dose  is  not  how  much 
a  patient  will  tolerate,  but  how  little  will  cure.  The  repetition  and 
duration  of  treatment  I  would  also  leave  an  open  question ;  but,  in 
the  cases  hereafter  related,  the  notes  generally  contain  a  full  account 
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of  these,  from  which  we  may  glean  a  proximate  idea  as  to  how  fre- 
quently it  is  necessary  to  repeat  the  dose,  and  also  the  length  of 
seances  ordinarily  required. 


CHAPTER  II. 


PATHOGENESIS. 


CTTRRENT  TRANSMITTED   THROUGH   HEAD   AND    CERVICAL   SYMPATHETIC. 


Galvanic  current. 

Dizziness.  Vertigo.  Dimness  of 
sight.  Feeling  as  if  about  to  fall  to- 
wards the  side  on  which  the  anode  is 
placed.  Both  eyes  turn  towards  the 
cathode.  At  the  moment  of  discon- 
tinuing the  action,  the  reverse  is  ob- 
served and  felt. — Hitzig. 

After  a  prolonged  galvanization  of 
head,  throbbing  congestive  headache, 
quickened  pulse,  and  increase  of  tem- 
perature. Vertigo.  Hajmorrhage.  Con- 
vulsions.— Neftel. 

Insomnia. 

Applied  to  auriculo-maxillary  fossa, 
vertigo  with  loss  of  equilibrium,  nau- 
sea.— Neftel. 

Anffimia  of  brain. — Hammond. 

Dilatation  of  pupil. 

Phosphenes. 

Muscas  volitantes. 

Paleness  of  conjunctiva  and  tympa- 
num. 

Protrusion  of  eyeball,  and  drowsiness 
during  tninsmiHsion  of  current. 

TliiH  condition  after  the  removal  of 
electrodes  is  soon  followed  by  a  throb- 
bing headache,  congestion  of  brain, 
quickened  jiuLso,  general  cxcitenuMil, 
and  increase  of  tcnipcralun;. 


Faradic. 

Dazzling.  Suffocation.  Sharp  pierc- 
ing pain,  especially  when  applied  on 
forehead.  Occasionally  dizziness  and 
same  symptoms  as  galvanic  current, 
with  very  sensitive  patients.  These 
symptoms  are  produced  no  matter  in 
what  direction  the  current  be  trans- 
mitted, but  are  most  marked  when  a 
rheophore  from  each  pole  is  placed  in 
each  auriculo-maxillary  fossa. 


Tlie  same  rule  applies  to  the  gal- 
vanic current. 

Muscular  contractions  in  the  jiarts 
supplied  by  the  facial  nerve.  Lanci- 
nating pain  through  facial  nerve  and 
its  ramilications. 
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Galvanic  current. 

Eyeballs  suffused. 

Ringing  in  ears. 

Profuse  perspiration  in  axilla. 

Insomnia. 

Budge  says,  galvanization  of  medulla 
oblongata  produces  relaxation  of  the 
heart,  and  makes  it  spread  out  ? — Archiv 
von  RoserundWu7iderlich,  1846,  Band  V. 

Vertigo.  Haemorrhage.  Convulsions. 
— Neftel. 

Vertigo,  with  loss  of  equilibrium  and 
nausea,  when  current  is  applied  in  au- 
riculo-maxillary  fossa. — Neftel. 


Faradic. 


Galvanization  of  that  portion  of  the 
spinal  cord  lying  between  the  seventh 
cervical  and  sixth  dorsal  vertebrae  pro- 
duces dilatation  of  pupils. — Waller 
AND  Budge. 

Direct  galvanization  of  head  in  the 
neighborhood  of  the  eye  or  of  the  cer- 
vical sympathetic  produces  dilatation 
of  pupils. 

Phosphenes. 

Muscse  volitantes. 

Anaemia  of  retina. — Hammond. 

Paleness  of  conjunctiva. 

Protrusion  of  eyeball,  decrease  of  tem- 
perature, and  drowsiness  during  trans- 
mission of  current.  After  electrodes 
are  removed,  hyperaemia  of  conjunc- 
tiva. 

Secretion  and  flow  of  tears  and  mucus. 
Sense  of  increased  heat.  Cathode  pro- 
duces a  reddish-yellow  light,  anode  a 
blue  light. — PuRKiNJE. 

Plashes  at  opening  and  closing  of  cir- 
cuit. Cathode,  objects  appear  more 
distinct;    anode,  less  distinct. — Helm- 

HOLTZ. 

Duchenne  records  a  case  of  amauro- 
sis, accidentally  produced  by  the  gal- 
vanic current. — Localized  Electrization, 
p.  17. 


A  current  passed  directly  through 
the  eye  produces  lancinating  pain,  co- 
pious secretion  of  tears,  oval,  vertical, 
or  transverse  dilatation  of  pupil,  accord- 
ing as  the  current  is  transmitted  hori- 
zontally or  vertically.  Pupil  can  be 
dilated  or  constricted  according  as  the 
current  is  made  to  act  upon  the  dilator 
or  constrictor  muscles  pf  iris? — Beard 
AND  Kockwell. 
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EFFECTS  OF  CURRENT  TRANSMITTED  FROM  EXTERNAL  MEATUS  OF  ONE 
EAR  TO  ANOTHER. 

Besides  the  symptoms  just  reeorded,  as  caused  by  transmitting  a 
current  through  the  auriculo-maxillary  fossa,  we  find  : 


Galvanic  curTcnt. 

Burning  pain.  Noises  like  the  bub- 
bling of  boiling  oil. — Volta. 

Vertigo. 

Metallic  taste  on  lateral  and  middle 
part  of  tongue,  most  marked  on  side 
of  negative  rheophore.  Sensation  of 
warmth.  Increased  secretion  of  ear- 
wax.  First  paleness  of  tympanum, 
afterwards  hypertesthesia  and  conges- 
tion of  tympanum.  Distinct  musical 
sound  at  opening  and  closing  of  circuit. 

— KiTTER. 

Positive  electrode  in  ear  produces  a 
sensation  of  pressure  from  without  in- 
wards;  negative,  from  within  out- 
wards.— Brenner. 

Lower  current  intensities  call  forth 
murmurs.  Higher  musical  sound. — 
Neftel. 

Cathode  gives  a  higher  musical  sound 
than  anode. — Nkftel. 

Torpor  of  nerve. — Brenner. 


Faradic. 

Pioaring,  rushing  noise,  as  if  of 
wind. 

Tickling,  pricking  sensation,  fol- 
lowed by  lancinating  pain.  Metallic 
taste  on  tongue. 

Tinnitus  aurium. 

Hearing  distance  decreased,  but 
whether  this  symptom  was  caused  by 
the  action  of  the  current,  or  by  the 
water  introduced  into  the  ears,  could 
not  accurati'lv  be  determined. 


electrodes  applied  to  schneiderian  membrane. 

Titilhition.    Sensation  as  if  about  to 
sneeze.     Profuse  watery  secretion,  fol- 


Sensation  as  if  about  to  sneeze,  with 
inability  to  do  so.  Congestion.  Co- 
pious secretion.     Anosmia.      Suppura- 


lowcd  by  a   thicker  secretion.      Sense 


tion.     Numbness  of  palate.      Metallic     of  stiUncss  and  fulness.     Congestion  of 
taste.     Congestion  of  eyes.-    Tears.  eyes.     Tears. 

ONE    ELKCTROUK    PLACED    IN    MOUTU,    TlIK    OTIIKR    ON    NAPK    OF    NlCCnC. 

Peculiar  metallic  taste.     Profuse  sc-         Metallic   taste.       LinuinatiMg  jiains 
crcition   from    all   the   salivary  glands,  tlirougli   teeth.     Twitchings  of  tongue. 
Flushes  of  light.     Toothache.     Vitia-  Nuniiniess  of  tongue.     Profuse  saliva- 
tion of  taste.      Loss  of  taste.     Tongue  tion. 
feels  paralyzed. 

Ill    .■iildilioii   to  these,  \v(!   have  .some  of  (he  syinplonis   before  rc- 
conlcil  uii(h'r  "  I  hud  and  Cervical  Syii>j>nlh(llG  Nerve." 
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PNEUMOGASTRIC    NERVE. 

Above  Junction  "with  Spinal  Accessory. 

BOTH   CURRENTS. 

Contraction  of  larynx,  pharynx,  and  oesophagus. 

Peripheral  Galv.  Inferior  Laryngeal  Branch. 

Galvanic  current.  Faradic. 

Spasm  of    glottis.      KetarJs    heart's        Indefinable  prjecordial  sensation,  with 
action  to  complete  paralysis  in  diastole  ?     sense  of  suifocation. — Duchenne. 
— Neftel. 

Contracts  smooth  muscular  fibres  of  Spasmodic  breathing  and  cough, 
bronchi,  diminishing  their  calibre;  Spasm  of  muscles  of  larynx  and  phar- 
and  contracts  stomach,  intestines,  and  j'nx.  Pain  in  chest  and  pit  of  stom- 
uterus? — Neetel.  ach.      Frequency    of    respiration    in- 

creased.    Syncope.     Sugar   in  urine. — 
Bernard,  Duchenne,  and   others. 

Galv.  of  Cervical  End. 

Accelerates  the  inspiratory  move- 
ments to  tetanic  inspiration.  In- 
creases production  of  sugar  and  sali- 
vary secretion.  Diminishes  pancreatic 
secretion,  and  retards  heart's  action. 
— Neftel.  ,  ,  ,        ■ 

Trunk  of  Nerve. 

Coughing  at  cathodic  closing  and 
anodic  opening.  Less  marked  at  du- 
ration.— Keimer  and  Romberg. 

Upper  Part. 

Sugar    in    blood  ;    in    cerebrospinal         Frequency  of  pulse  diminished, 
fluid.     Secretion    of  urine   suspended.         Tetanic  respiration. 
Saliva  increased.       Eespiration  quick-         Diaphragm  contracted, 
ened. — Bernard. 

Lo'wrer  Part. 

Pulsation   of    heart    ceased  ? — Ber-        Nausea,  vomiting,  gastralgia. 

NARD,     BeOWN-SeQUARD,      AND      OTH- 
ERS. 

Tetanic  respiration. 

Diaphragm  permanently  contracted 
during  transmission  of  current.  — 
Traube. 
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SPLANCHNIC   NERVES. 

Galvanic  current.  Faradic. 

Pallor    of    surface    and    syncope. —  Same   as    galvanic,  but  not  so   con- 

Neftel.  stant,  and  in  a  less  degree. 

Peristaltic     motions     of      intestines 
cease. — Pfluger. 

PHRENIC  nerves. 

Inspiratory   movements   at  cathodic  Tetanic      respiration.       Inspiratory 

closing  and  at  anodic  opening  of  cir-  movements    at    each    interruption    of 

cuit.     Hiccough,  sobbing,  etc.  circuit.     Hiccough. 

SPINAL    CORT). 

Convulsions   at   moment   of  closing  Kigid  cramps  of  all  the  muscles  of 

circuit.     Paralysis  by  continuous  cur-  body. — Matteucci. 

rent. — Meyer.  Muscles   of    trunk   and   extremities 

Pupil  of  eye  enlarges  when  current  thrown    into   convulsions,    which    last 

is   transmitted  through  upper  part  of  some   time  after  breaking  the  circuit, 

dorsal  spine. — Waller  and  Budge.  — Matteucci. 

Galvanism    of    lumbar     portion    of  Pain  in  back, 

spinal   cord    produces    contraction    of  Exhaustion, 

the    ducti    deferentes,   bladder,   lower  Weariness, 
part  of  rectum,  and  uterus. 

CURRENT    PASSED    FROM    MOUTH    TO    ANUS. 

Gastralgia,  with   sinking   feeling  in  Tetanization    of    sacro-spinal    mus- 

stomach.      Muscles   convulsively    con-  cles,  respiratory  muscles,  and  muscles 

tracted  and  fajces  voided. — Aldini.  of  extremities. —  Duciiknne. 

As  the  brain,  sympathetic,  pneunio-  Should    the    current   be    sufficiently 

gastric,  and   spinal  cord  are  more   or  strong,  complete  opisthotonos;  heart's 

less   acted   upon,  and   included  in  the  action     accelerated.      llespiration     in- 

circuit,   we  have   many  of   the  symp-  creased  in  frequency, 
torns  manifested  before  recorded  under 
their  proj)er  headings. 

urinary  oucans. 

Bladder   contracts    at    opening    and  Bladder  contracts  violently  and  ex- 

olosing  of  circuit,  loss  so  during  trans-  pels  contents. 

mi.«sion.     Continues    to   contract  after  Pain     along    ureters     exteruling     to 

current   ceases   flowing.     Contents  ex-  kidneys. 

pelled.     Pain  in  al)domon  followed  by  Horrible  |i!iiii  in  hypogastric  region, 

nausea.       Piiin    along    ureters    and    in  — Duchknnk. 

region  of  kidm'ys.      A  profuse  flow  of  Primary     fiir:ulic    current    acts     on 

urine   gi-ncrally  follows    the    use    of   a  bladder    more   pdwerl'nlly   tliim  seeon- 

current    pas.scd    from      lumbar    region  dary. 

through  bliujder.  Continual  desire  to  pass  water. 
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SEXUAL 
Qalvnnic  current. 
Vas  deferens  contracts.  Testes  drawn 
up.  Scrotum  rugated.  Burning-tear- 
ing pain  through  testes  and  cords. 
Penis  becomes  erect  by  transmitting  a 
current  from  anus  to  glans  penis. 
Pulsations  in  spermatic  artery  fuller. 
— Tripier. 


ORGANS. 

Faradic. 
The  lancinating  cliaracter  of  the 
pain  so  characteristic  of  this  current 
is  more  marked  in  its  effects  upon  the 
testicle  than  perhaps  any  other  organ 
in  the  body.  Spermatic  cord  con- 
tracts. Scrotum  rugated.  Acute  pain 
as  if  the  testes  were  being  torn  from 
the  cords. — Duchenne. 


Contracts  both  during  and  after 
transmission  of  current.  Contractions 
more  violent  if  the  current  is  passed 
through  the  length  of  the  organ  than 
transversely.  Pain  in  lumbo-sacral 
region.  Nausea  and  vomiting.  Pro- 
fuse flow  of  blood,  lasting  three  or  four 
days.  Leucorrhcea  at  first  watery  and 
transparent,  afterwards  yellow,  viscid, 
and  flaky.  Congestion,  inflammation, 
and  oedema  of  cervix. 


Contracts  violently  during  transmis- 
sion of  current. 

Transient  hyper^emia. — Tripier. 

Cutting  pain,  which  gradually 
changes  to  a  severe  bearing-down  pain. 
— Tripier. 

Profuse  bloody  discharge,  both  at 
the  time  of  seance,  and  for  two  or  three 
days  following.  Slight  mucous  leu- 
corrhcea. Pain  in  hypogastric  region 
Nausea. 


Burning  sensation  under  both  rheo- 
phores,  most  marked  under  negative. 
Increase  of  temperature,  hypersemia, 
and  hyperaesthesia.  Herpetic  and 
eczematous  eruptions.  Urticaria. — 
PooRE,  Lincoln,  and  others. 

Congestion,  erythematous  patches. 


Tingling.  Elevation  of  papilla. 
Acute  darting  lancinating  pain  under 
points  of  contact,  most  marked  under 
negative  electrode.  Ansesthesia  of  skin 
between  rheophores,  more  especially 
marked  if  the  points  of  contact  be 
close  together.  Congestion  and  red- 
ness of  skin  most  marked  under  cur- 
rent of  second  helix. — Duchenne. 

Itching,  coming  on  eight  or  ten  hours 
after  application.  Acne  of  back  and 
shoulders  has  followed  several  in- 
stances of  faradization  of  spine,  where 
before  the  current  had  been  used  the 
skin  was  perfectly  healthy.  Urticaria, 
several  cases. 
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KERVES,    MOTOR   AND    SENSORY. 

Galvanic  current.  Faradic. 
Strong  current  paralyzes  nerve  and  Pain    tingling,  acute,  darting,   Ian- 
renders    it    incapable   of    transmitting  cinating.       After    electrodes     are    re- 
its    contraction-producing    stimulus. —  moved,    the    pain    under    the    points 
Valentine.  where  the  electrodes  were   in    contact 
Nerve   paraly/.ed   by   constant    cur-  still     remains,    sometimes     producing 
rent. — Eckhart.  great  agonj',  with    anaesthesia  or  par- 
Irritability  of  nerve  decreased.  tial  antesthesia  between    those   points. 
Contraction    of  muscles  sujiplied  by  Contraction    of    muscles    supplied    b}' 
nerve  at  opening    and   closing  of  cir-  nerve. 

cuit;     most    marked    under    cathodic  Duchenne    in    speaking    of    experi- 

closing  ;  less  so  under  anodic  opening,  ments  with  this  current  says:  "These 

Pain  burning,  acute,  as  if  molten  metal  experiments   are    far    from    harmless, 

was  running  through  the  nerve;  most  because  in  many  cases  the  acute  sensa- 

severe  under  the  points  where  the  rheo-  tions  have  been  followed  by  neuralgic 

phores  were  applied.  pains  in  the  organs  overexcited." 


Burning  pain  under  rheophores.  Sliarp  lancinating  pain  extending 
Tingling,  as  if  the  part  were  asleep,  to  surrounding  textures,  most  severe 
Contraction  at  opening  and  closing  of  under  contact  of  rheophores.  Con- 
circuit.  Lame,  tired  feeling.  Numb-  traction.  Lameness  and  soreness  of 
ness  and  paralysis.  muscles.     Paralysis. 

The  symptoms  of  general  electrization,  as  produced  cither  by  the 
electric  bath  or  by  applying  any  form  of  electricity  over  every  part 
of  the  body  consecutively,  only  repeat,  and  in  a  confused  manner, 
those  already  given;  and  such  treatment  used  for  the  cure  of  disease 
amounts  only  to  empiricism,  confusion,  and  to  a  confession  of  ig- 
norance of  the  pathology  of  the  local  lesion,  and  is  too  much  like  an 
allo|)athic  bolus,  or  shooting  into  the  bush  to  kill  the  bird,  to  have 
any  place  in  the  literature  of  a  school  of  medicine  whidi  lias  (he 
slightest  pretensions  to  accuracy  <>i"  i)rescribiug.*  And  for  these 
reasons  I  omit  further  allusion  to  it  here,  as  a  recoril  of  such  a  prov- 
ing coidd  only  be  of  use  for  the  sake  of  verilying  the  symptoms 


*  Of  course  I  must  not  Itc  understood  to  allu<li'  lo  Ihc  clcclro-cdii'inical  tmth 
used  for  the  purpose  of  (diminaling  poisons,  smli  as  lead,  copiicr,  I'lc,  iVoiu  tlic 
body,  as  I  consider  .such  baths  eminently  useful. 
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already  recorcled  under  their  proper  headings,  which  really  are  much 
more  clearly  verified  under  the  following  heading : 

EFFECTS    OF    LIGHTNING. 

Although  not  wishing  to  add  thunder  and  lightning  to  our  list  of 
therapeutic  remedies,  or  to  treat  disease  by  its  agency,  a  word  or  two 
on  its  action  may  not  be  out  of  place  here,  for,  as  I  have  already 
shown,  the  force  under  consideration  is  the  same,  no  matter  what  its 
mode  of  generation.  That  paralysis  has  been  cured  by  lightning, 
also  deafness,  there  is  no  doubt;  for  reports  of  cases  cured  I  would 
refer  the  reader  to  Altliaus's  work  on  3Iedicai Electricity ,  page  350  ; 
also  Thunder  and  Lightning,  by  De  Fonville,  page  259.  Leaving 
out  its  chemical  effects,  the  symptoms  recorded  as  having  been  pro- 
duced by  lightning  are  as  follows  : 

Dizziness;  loss  of  equilibrium ;  nausea;  vomiting;  insomnia; 
inability  to  prolonged  mental  study;  loss  of  appetite;  irritability; 
nervous  prostration ;  muscular  weakness ;  debility,  nervous  and 
muscular.  Could  not  endure  any  amount  of  work  without  fatigue, 
though  previously  he  would  have  scorned  the  idea  of  work  having 
any  effect  on  his  nervous  system. — B.  W.  Munson,  M.D.,  Amity- 
ville. 

Amaurosis.  Deafness.  Paralysis. — Munson.  Micturition,  diar- 
rhoea.— Munson.  Menstruation  affected  diversely :  in  some  women 
menorrhagia,  in  others  amenorrhoea. 

Dr.  Munson  also  records  a  case  of  paralysis  of  the  leg,  caused  by 
a  lightning  stroke,  cured  by  the  faradic  current. — Archives  of  Elec- 
trology  and  Neurology,  vol.  i,  page  169. 


CHAPTER   III. 


S  Y  ]\I  P  T  O  M  A  T  O  L  O  G  Y. 


SENSORIUM. 


Inability  to  prolonged  mental  study. — Munson.  Afraid  he 
will  suffocate.  Sense  of  falling.  Drowsiness.  Loss  of  equilibrium. 
Nausea,     Syncope.     Nervous  prostration.— Munson. 
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HEAD. 

Dizziness.  Vertigo.  Dazzling.  Pallor  of  countenance.  Ansemia 
of  brain.  Haemorrhage,  convulsions.  Throbbing  headache,  conges- 
tions of  brain.     Insomnia. 

EYES. 

Dilatation  of  pupil,  phosphenes.  Dizziness  of  sight.  Muscae 
volitantes.  Paleness  of  conjunctiva.  Protrusion  of  eyeball.  Lan- 
cinating pain,  copious  secretion  of  tears.  Oval,  vertical,  or  transverse 
dilatation,  according  to  direction  of  current.  Anode  causes  a  blue 
light  to  be  seen;  cathode,  reddish-yellow.  Anode,  objects  appear 
less  distinct;  cathode,  more  distinct.  Anseniia  of  retina.  Amaurosis. 
Halo  of  lio'ht  often  seen  under  influence  of  faradic  current. 

EARS. 

Paleness  of  tympanum.  Burning  pain.  Ringing  in  the  ears. 
Roarino;-rushino;  noise  as  if  of  wind.  Noises  like  the  bubbling  of 
boiling  oil.  Tickling-pricking  sensation,  followed  by  lancinating 
pain.  Congestion  of  tympanum.  Increased  secretion  of  ear-wax. 
Musical  sounds.  Pressure  from  within  outwards  or  from  without 
inwards,  according  to  direction  of  current  or  polar  influence.  Torpor 
of  nerve.     Deafness  ? — Munson. 

NOSE. 

Sensation  as  if  about  to  sneeze,  with  inability  to  do  so.  Conges- 
tion, inflammation,  suppuration.  Titillation.  Profuse  watery  secre- 
tion, followed  by  a  thicker  discharge,  with  sense  of  stuflincss  and 
fulness.     Anosmia. 

MOUTH,  TONGUE,  ETC. 

Peculiar  metallic  taste.  Profuse  secretion  from  salivary  glands. 
Toothache  of  a  severe  lancinating  character.  Twitching  of  tongue, 
numbness  of  tongue.  A'^itiation  of  taste,  loss  of  taste.  Tongue  feels 
a.s  il"  j)aralyzed.     Sugar  in  salivary  secretion. 

THROAT. 

Confrartion    of    larvnx,    pharynx,    and     (»\soj)hagiis.     Spasm    of 
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glottis.  Spasm  of  pharyngeal  and  laryngeal  muscles.  Conges- 
tion, with  afterwards  profuse  secretion  of  mucus.  Visible  pulsa- 
tion of  carotids. 

STOMACH. 

Pain  over  pit  of  stomach,  nausea,  vomiting.  Indefinable  sen- 
sation in  region  of  stomach  ?  Hiccough.  Sinking  feeling  in  pit 
of  stomach. 

ABOMEN. 

Peristaltic  action  of  intestines  cease.  Pancreatic  secretion  in- 
creased. Muscular  coat  of  intestines  contracted  and  faeces  voided. 
Pain  in  hypogastric  region.     Diarrhoea? — Munson. 

UKITsTARY  AND  SEXUAL  ORGANS. 

Sugar  in  urine.  Bladder  contracts  at  opening  and  closing  of 
circuit,  less  so  during  transmission.  Pain  in  region  of  kidneys. 
Pain  along  ureters,  extending  to  kidneys.  Profuse  flow  of  urine 
after  galvanic  current.  Yas  deferens  contracts,  testes  drawn  up. 
Scrotum  rugated.  Burning  pain  through  testes  and  cord.  Penis 
becomes  erect  by  transmitting  a  current  from  anus  to  glans  penis. 
Spermatic  cord  co  nt  racted.  Acute  pain,  as  if  the  testes  were  being 
torn  from  the  cords. 

FEMALE. 

Uterus  contracts,  both  during  and  after  transmission  of  cur- 
rent. Pain  in  lumbo-sacral  region.  Transient  hypersemia. 
Profuse  flow  of  blood,  lasting  three  or  four  days.  Leucorrhoea, 
at  first  watery  and  transparent,  afterwards  yellow,  viscid,  and 
flaky.  Congestion.  Inflammation  and  oedema  of  cervix.  Amen- 
orrhoea?  Menorrhagia. — Munson.  Cutting  pain,  gradually  in- 
creasino;  to  a  severe  bearing  down. 

NERVES,  MOTOR  AND  SENSORY. 

Strong  current  paralyzes  nerve,  and  renders  it  incapable  of 
transmitting  its  contraction,  producing  stimulus.  N"erve  para- 
lyzed by  constant  current.  Ascending  current  decreases  irrita- 
bility of  nerve  throughout  its  whole  extent ;  descending  afiocts 
only  the  part  operated  upon.  Contraction  of  muscles  supplied 
3 
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b}'  nerve  at  opening  and  closing  of  the  circuit.  Pain  burning 
as  if  molten  metal  was  running  through  the  nerve,  most  severe 
under  rheophores. — Galv.  current.  Pain,  acute,  darting,  lancina- 
ting, under  the  rheophores,  with  anaesthesia  or  partial  anaesthesia 
between  the  points  of  contact.     Xervous  debility. — Muxson. 

MUSCLFS. 

Burning  pain. — Galv.  Contraction  at  opening  and  closing 
of  circuit.  Lame,  tired  feeling,  evolution  of  heat.  Muscular 
debility,  j^umbness  and  paralysis.  Lancinating  pain. — Farad. 
Rigid  cramps  of  all  the  muscles  of  body.  Muscles  of  trunk 
and  extremities  thrown  into  convulsions,  which  continue  for 
some  time  after  breaking  the  circuit.    Opisthotonos.     Tetanus. 

SKIN. 

Burning  sensation.  Hyperassthesia.  Increase  of  tempera- 
ture.    Herpetic  and  eczematous  eruptions.     Urticaria. 

Tingling,  elevation  of  the  papillee,  acute  darting  pain  under 
points  of  contact  with  partial  anaesthesia  between  these  points. 
Congestion  and  redness  of  skin  most  marked  under  secondary 
induced  current.  Itching,  coming  on  eight  or  ten  hours  after 
application.  Acne  of  back  and  shoulders  has  in  several  cases 
followed  faradization  of  spine. 

CHEST. 

Indefinable  praecordial  sensation,  with  sense  of  suffocation. 
Heart's  action  retarded.  Smooth  muscular  fibres  of  bronchi 
contract.  Inspiratory  movements  accelerated  to  tetanic  inspi- 
ration. Spasmodic  breathing  and  cough.  Diaphragm  perma- 
nently contracted  during  transmission  of  current.  C(»nstriotivc 
pain  all  through  region  of  chest.  Fre(picncy  of  respiration  in- 
creased. Sobbing.  Hiccough.  I'rofuse  pei'spiration  in  axilla. 
Rapidity  of  circulation  increased. 

BACK. 

Tetani/ntion  of  sacro-spiiial  muscles.  OpiHthotouos.  Back- 
ache. 
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GENERALITIES. 

Local  ansemia,  with  subsequent  hyperfemia.  Vascular  dila- 
tation. Increase  of  perspiration.  Elevation  of  temperature. 
Contraction  of  bloodvessels,  with  subsequent  dilatation. — Poore. 

Increased  glandular  secretion.  Increased  secretion  of  mucous 
membranes.     General  exhaustion  and  weariness. 


PART  II. 

therapeutics. 

CHAPTER  IV. 

Having  established  and  admitted  the  truthfulness  of  the  pre- 
ceding chapters,  the  reader  is  forced  to  the  following  conclu- 
sions: 

1st.  That  electricity  is  neither  a  panacea  nor  the  contrary — 
a  worthless  remedy,  but  a  polychrest  of  infinite  value. 

2d.  That  the  symptoms  produced  by  it  are  unique  and  pecu- 
liar— that  is  to  say  it  has  but  few  analogues  in  the  Materia 
Mediea,  and  there  is  no  remedy  or  number  of  remedies  that  can 
completely  fill  its  place,  or  be  used  as  an  efficient  substitute  for 
it. 

3d,  That  on  most  of  the  organs  aftected  by  it,  it  shows  two 
distinct*  and  separate  sets  of  symptoms.  One  set  occurring 
d  uring  the  transmission  of  the  current,  and  the  other  after  the 
electrodes  are  removed,  and  continuing  minutes,  hours,  or  days, 
as  the  case  may  be. 

4th.  That  these  sets  of  primajy  and  secondary  symptoms  are 
often  the  direct  antipodes  of  each  other,  from  a  pathological 
standpoint,  and  correspond  with  the  actions  of  our  drug 
remedies. 

As  no  proving  can  be  considered  complete,  and  entirely  ac- 
ceptable to  the  profession,  without  clinical  verification,  the  fol- 
lowing cases  are  recorded,  collected  mostly  from  Allopathic 
sources.     The  author  refraining,  as  far  as  possible,  from  report- 

*  See  especially  Pathogenesis  of  Head  and  Cervical  Sympathetic,  page  20. 


28  HEAD    AND    CERVICAL   SYMPATHETIC. 

ing  his  own  cases,  preferring  to  prove  tlie  correctness  of  his 
theory  from  the  experience  of  others. 

These  cases  are  given  in   the  usual  repertor}^  order,  com- 
mencing with  diseases  of  the  head,  and  ending  with  generalities : 


HEAD  AND  CERVICAL  SYMPATHETIC. 

Cerebral  Anemia. 

Almost  every  author  extols  galvanism  as  the  remedy  for  this 
disease,  although  they  all  admit  (as  before  mentioned)  that  it 
produces  it.  They  try  to  get  out  of  what  seems  to  them  to  be 
a  contradiction,  by  saying  that  the  ascending  current  produces 
congestion,  and  the  descending — an?emia.  But  this  is  emphati- 
cally not  80  ;  although  I  am  ready  to  admit  that  descending  gal- 
vanization of  the  cervical  sympathetic  produces  more  quickly 
ansemia  of  retina  and  brain,  than  ascending  ;  the  tension  of  the 
currents  being  the  same.  But  whether  we  transmit  the  cur- 
rent in  a  direction  ascending,  descending,  or  transversely,  anae- 
mia is  produced  primarily;  hypersemia  secondarily. 

Hammond,  in  his  treatise  on  Diseases  of  the  I^ervous  System, 
honestly  admits  that  it  both  produces  and  cures  cerebral  anfe- 
mia.  At  page  64,  he  says :  "  It  may  seem  strange  with  the 
cases  I  have  given,  and  with  the  knowledge  from  experiment 
and  ophthalmoscopic  examination,  relative  to  the  power  of  the 
primary  galvanic  current  applied  to  the  brain  or  sympathetic 
nerve,  to  contract  the  cerebral  blood-vessels,  that  I  should  re- 
commend the  use  of  galvanism  in  cerebral  anfemia.  Clinical 
experience,  however,  shows  that  it  is  decidedly  beneficial,  pro- 
vided the  tension  be  very  low.  I  am  satisfied  that  not  more 
than  two  or  three  cells  should  be  brought  into  action  in  such 
cases,  and  that  the  current  should  not  be  passed  for  more  than 
a  few  seconds  at  a  time.  It  a})pears  to  give  increased  tone  to 
the  vessels,  and  promote  the  nutrition  of  the  brain  in  a  reniark- 
ablc  degree." 

\i  we  open  any  tcxt-l)Ook  on  diseases  of  the  nervous  system, 
we  iind  the  symptoms  given  as  belonging  to  cerol)ral  ana'inia, 
to  be : 
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SENSORIUM. 


Weakened  power  of  mental  perception. 
Intellectual  lassitude, 

HEAD. 

Vertigo.     Pallor  of  countenance. 
Tendency  to  syncope  and  convulsions. 

EYES. 

Pupils  dilated  and  not  sensitive  to  light. 
Muscce  Volitantes. 
Retina  pale,  also  choroid. 

EARS. 

Pinging  in  the  ears.     Sensitiveness  to  noise. 

GENEKALITIES. 

General  muscular  and  nervous  debility,  with  occasionally 
nausea  and  vomiting. 

Ii^ow  if  we  compare  these  symptoms  with  those  produced  by 
galvanism,  page  20,  we  must  admit  that  galvanism  is  the 
remedy  most  homoeopathic  to  the  condition,  and  that  the  symp- 
toms of  it  are  completely  covered  by  this  one  remedy.  The 
two  following  cases  are  illustrative  : 

Case  I. — T.  S.,  ?et.  34.  A  salesman  in  a  dry  goods  house,  con- 
sulted me  May  23d,  1874.  Said  he  suffered  from  extreme 
mental  and  j)hysical  prostration.,  for  several  weeks,  was  unable  to 
concentrate  his  thoughts  on  any  subject.  Easily  annoyed  by  trifles. 
Face  pale.,  pupils  dilated,  pulse  compressible.  Complained  of 
dizziness,  vertigo,  and  headache.  Slept  soundly,  but  was  not 
refreshed  by  sleep.  Extreme  drowsiness  after  awaking  in  the 
morning,  and  at  other  times.  Extreme  weakness  of  the  legs, 
which  he  says  sometimes  felt  as  if  they  would  give  way  under 
him.  Retina  not  examined.  I  galvanized  cervical  sympa- 
thetic with  three,  four  and  five  Smee  cells  every  day  for  a 
week,  giving  him  five  minute  seances.  After  the  third  treat- 
ment the  dizziness  and  headache  disappeared,  and  at  the  end  of 
the  week  he  was  so  much  improved,  that  I  increased  the  inter- 
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val  between  the  treatments,  to  once  every  three  days,  and  at 
the  end  of  three  weeks  dismissed  him  cured. 

Case  II. — L.  B.,  Eet.  42.  Merchant,  was  sent  to  me  for  treat- 
ment by  my  friend,  Dr.  W.  Tod  Helmuth,  Jan.  22d,  1877. 
He  complained  of  mental  exhaustion  and  depression,  produced 
by  brain  fag,  consequent  upon  large  speculations  in  business 
which  had  not  turned  out  favorably.  He  also  complained  of 
considerable  pains  in  the  legs  and  thighs  (not  sciatic),  inability 
to  walk  any  distance  without  great  fatigue,  though  previously 
could  walk  a  whole  day  without  being  tired.  No  capacity  or 
inclination  for  mental  labor  of  any  kind.  Trying  to  think  gave 
him  a  severe  headache,  slept  soundly,  could  go  to  sleep  at  any 
time  of  the  day,  pupils  dilated.  Dizziness,  paleness  of  face,  gen- 
eral muscular  and  nervous  debility.  Having  faradized  the  mus- 
cles of  the  legs  and  thighs,  with  a  view  to  removing  the  pains 
and  lameness,  I  galvanized  the  cervical  sympathetic  (both 
sides)  with  a  very  weak  current,  for  five  or  six  minutes,  using 
a  Rheostat  of  several  hundred  ohms  resistance.  The  improve- 
ment was  immediate ;  on  the  27th  he  expressed  himself  as  feel- 
ing much  better.  I  repeated  the  treatment  on  that  day,  and 
on  February  3d,  17th,  24th,  and  on  March  7th.  On  the  latter 
date  I  dismissed  him  cured. 


CHAPTER  V. 
Cerebral  IlYPERiEMiA. 

The  symptoms  of  cerel)ral  hypera-mia  are  admirably  covered 
homa;0})athically,  as  a  general  rule,  by  the  secondary  effects  of 
galvanization  of  the  head  and  cervical  sympathetic. 

The  Rymptoms  we  most  commonly  meet  with  in  this  disease 
are : 

HEAD. 

Insomnia,  or  very  lii;lil  slcejt,  l)rok(>n  by  frightful  or  disa- 
greeable (Ircanis.  Ideas  confused,  forgets  words  or  names  of 
p(M'Hons  :ind  things.  Uses  wrong  words  to  ex]>rcss  his  ideas. 
1 'ronouiiccs  iiidisf  inci  1\-.  Illusions.  1  l;illiicin;i1  ions.  Iras('il)lc, 
inipaticnl,  iieovish  and  IVetrul.     /Severe  throbbiny  headache,  with 
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a  feeling  of  fulness  in  the  head.      Vertigo.      Vigor  of  mind  di- 
minished. 

EYES. 

Muscce  Volitantes.  Conjunctiva  suffused.  Intolerance  of  light. 
Sges  jMinfid.     Retina  hypercpmic. 

EARS. 

Ringing  in  the  ears,  roaring  in  the  ears.     Intolerance  of  noise. 

GEN-ERALITIES. 

Muscular  paralysis,  or  paresis  at  various  parts  of  the  body. 
Twitching  of  muscles.  Loss  of  equilibrium.  Loss  of  muscular 
power. 

The  curative  effects  of  galvanism  in  this  disease  are  such, 
that  in  the  allopathic  school  it  is  fast  superceding  every  other 
mode  of  treatment. 

Hammond  says :  *  "  The  good  effects  of  this  treatment  are 
well  marked,  a  few  applications  being  often  sufficient  to  abolish 
the  vertigo  and  unpleasant  feelings  in  the  head,  and  to  restore 
mental  and  physical  activity." 

Case  III. — Beard  and  Rockwellf  report  the  subjoined  case : 
"  Mrs.  H.  was  directed  to  us  by  Dr.  H.  Brayton  Ball,  to  be 
treated  for  symptoms  of  cerebral  congestion.  Her  general 
condition  was  much  below  par,  and  her  menstruation,  though 
regular,  was  painful,  and  prolonged  from  eight  to  ten  days. 
Severe  headaches  were  frequent,  and  for  two  years  she  had 
suffered  from  decided  numbness  of  the  whole  left  side,  suffi- 
cient to  prevent  much  labor  or  exercise.  Faradization  both 
general  and  local  was  essayed  without  good  effect.  Indeed, 
the  numbness  and  vertigo  w^ere  decidtdlyX  aggravated.  The 
second  application,  three  days  subsequently,  was  made  with  a 
current  generated  from  four  zinc-carbon  cells.  The  positive 
pole  was  applied  to  the  top  of  the  head,  and  the  negative  im- 
mediately below  the  sternum.  A  slight  increase  of  numbness 
was  observed,  even  from  the  weak  current  used,  but  in  a  few 

*  Diseases  of  the  Nervous  System,  p.  51. 

t  A  practical  treatise  on  the  medical  and  surgical  uses  of  electricity. 

X  The  italics  are  my  own. 
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hours  this  effect  passed  away,  leaving  hardly  a  trace  of  the 
usual  anaesthesia.  This  treatment  was  continued  at  intervals 
of  several  days,  for  over  a  month,  during  which  time  she  was 
annoyed  but  little,  if  any,  by  either  vertigo  or  numbness."  In 
the  work  above  alluded  to,  are  recorded  a  number  of  other 
cases  of  cerebral  hypereemia,  cured  by  galvanization  of  the 
head.'^     They  are  well  worth  studying. 

The  aggravation,  such  as  produced  in  case  III,  is  nothing 
unusual,  and  though  by  no  means  constant  with  such  a  mild 
current,  is  sufficiently  alarming  to  show  the  need  of  great  cau- 
tion and  skill  in  the  administration  of  such  a  remedy.  Occa- 
sionally even  with  a  much  milderf  current  than  that  used  in 
this  case,  symptoms  of  severe  aggravation  are  produced,  which, 
though  transient,  and  as  far  as  my  experience  goes  of  no  grave 
importance,  are  extremely  disagreeable  to  the  patient,  and 
likely  to  shake  his  confidence  in  the  physician  who  causes 
them,  and,  as  they  are  quite  unnecessary,  should  be  avoided. 

Grave's  Disease,  or  Exophthalmic  Goitre. 

The  most  constant  symptoms  of  this  disease  point  out  some 
form  of  electricity  as  the  most  suitable  remedy.  Almost  all 
allopathic  authorities  are  now  agreed  that  the  lesion  causing 
the  trouble  exists  in  the  sympathetic  nerve,  and  hence  prescribe 
galvanization  of  this  part  as  the  remedy,  and  with  generally 
good  results.  That  they  are  unconsciously  homoeopathizing, 
there  is  as  little  doubt  as  that  tliey  would  indignantly  deny  it, 
if  charged  with  it.     The  common  symptoms  of  this  attection  are : 

HEAD. 

More  or  less  Insomnia^  or  disturbed  sleep.  T/irobbing  head- 
ache.     Vertigo.     Irritability  of  temper. 

EYES. 

Protrusion  of  the  e^/ebnUs,  piipi/s  (lil(tie(L  On  looking  down, 
the  upper  eyelid  docs  not  follow  the  movement  of  globe. 

*  Ibid,  pages  4G5,  4GG,  and  following. 

t  See  Medical  Union  for  October,  1874,  i)age  2.'W.  "  Three  cases  of  Cere- 
bnil  Ilypcrieniia  rc[)ortcd  by  .lulm  i'.iitler,  INI.  D." 
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EARS. 

Noises  in  the  ears. 

GENERALITIES. 

Enlari^ement  of  thyroid. 

Tumultuous  circulation.  Profuse  sweating,  principally  in  the 
axilloi.     Cough.     Nausea.     Increase  of  temperature,  etc. 

Dusch,^  Eulenberg,  Guttmaii,^  Neftel,^  Hammond*  and  many 
other  authorities  speak  highly  of  the  results  they  have  obtained 
by  galvanization  of  the  sympathetic. 

The  latter  authority  says :  *  "  The  primary  galvanic  current 
is  undoubtedly  the  principal  agent  to  be  relied  upon  for  the 
cure  of  the  disease.  I  first  used  it  successfully  in  1865,  in  the 
cases  of  two  sisters  subject  to  exophthalmic  goitre,  who  were 
referred  to  me  by  Dr.  J.  W.  Richards.  The  beneficial  influ- 
ence over  all  the  symptoms  was  at  once  perceived,  and  in  less 
than  a  month  both  were  free  from  manifestations  of  the  dis- 
ease. Since  then  I  have  not  treated  a  single  case  without  this 
remedy." 

Dr.  M.  Meyer  ^  records  four  cases  of  this  aft'ection  which 
were  cured  by  galvanization  of  the  sympathetic. 

Professor  Roberts  Bartholow  gives  a  history  of  three  cases 
which  were  successfully  treated  by  this  method,  of  which  here 
follow  a  synopsis. 

Case  lY. — Mrs.  H.,  a  Jewess,  brunette,  set.  32.  Her  present 
symptoms  began  8  years  ago  by  pain  in  right  side,  especially 
between  5th  and  6th  ribs.  Palpitation  of  heart,  starting  terri- 
fied from  sleep,  anxiety  and  apprehension  during  attacks  of 
palpitation,  suffocative  sensation  about  throat  and  neck.  Gen- 
eral health  declined ;  she  got  out  of  breath  upon  the  least  ex- 
ertion. Lips  and  tongue  pale,  sclerotic  pearly-white,  appetite 
poor,  digestion  slow  and  painful.    Wakeful  at  night.    Dizziness. 

^  Lehrbuch  der  Herz-Krankheiten,  p.  362. 

^  Die  Pathologie  des  Sympathicus.     Grrisinger's  Archiv,  Band  I,  Heft  2, 
S.  453. 

^  Galvano-therapeutics,  p,  125. 

*  Diseases  of  the  Nervous  System,  p.  800. 

^5  Ibid,  p.  799. 

®  Berliner  Klmische  Wochenschrift,  No.  39,  1872. 
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Singing  in  the  ears^  sight  dim.  Occasional  fulness  of  thyroid 
and  slight  exophthalmus.  "  Abandoning  all  medicines,"  he 
says,  "I  used  the  constant  galvanic  current  as  the  remedial 
agent.  I  applied  twenty  Siemen's  and  Halske's  elements,  the 
negative  pole  being  placed  on  the  epigastrium,  and  the  positive 
being  so  applied  as  to  include  the  cervical  sympathetic,  the 
pneumogastric  and  cilio-spinal  region  within  the  circuit.  The 
seances  were  ten  minutes  in  duration.  The  immediate  effect 
of  the  application  was  to  slow  the  action  of  the  heart  to  about 
normal,  and  several  applications  caused  the  almost  total  dis- 
appearance of  the  unpleasant  symptoms. 

Case  Y. — Mrs.  E,.,  set.  54.  Palpitation  and  increased  action 
of  heart.  Goitre  of  many  years  standing.  Vertigo.  Strange 
sensations  in  the  head.  Sleej)  disturbed.  Noises  in  the  ears.  ])i- 
gestion  disordered.  Weakness  and  huskiness  of  voice.  Pig- 
mentary discoloration  of  neck  and  hands.  Cachexia.  Pulse 
never  less  than  96,  and  during  the  paroxysms  of  palpitation, 
rises  to  120,  and  even  to  140.  Becomes  fatigued  very  easily, 
and  gets  out  of  breath  on  making  any  slight  exertion. 

Treatment. — The  Doctor  goes  on  to  say  "  Recognizing  the  case 
as  the  chronic  form  of  exophthalmic  goitre,  I  commenced  at 
once  the  treatment  by  the  constant  current,  using  fifteen  to 
thirty  elements  of  Siemen's  and  Halske's,  on  alternate  days. 
The  applications  were  made  as  in  the  case  just  described.  An 
immediate  improvement  took  place  in  the  paroxysms  of  paljii- 
tation,  and  in  the  pulsations  in  the  neck,  and  tlie  tliyroid  rap- 
idly diminished  in  size.  The  isthmus  still  remains  hard,  and 
is  yet  prominent,  but  the  rest  of  the  gland  appears  now,  after 
four  months'  treatment,  to  be  normal  in  size  and  firmness. 
The  expansile  movement  of  the  gland  has  disap[)eared,  and 
the  unjjleasant  beating  of  the  carotids  arc  no  longer  iclt.  The 
disorders  of  digestion  have  almost  entirely  ceased,  and  she  is 
beginning  to  gain  slowly  in  weight.  There  has  been  no  de- 
cided change  in  the  abnormal  pigmentation.  The  paroxysms 
ot"  |'ialj)itation  arc  less  frecpicnt,  and  much  less  severe.  She  is 
still  under  treatment ;  receiving,  liowcver,  now,  but  one  electri- 
cal application  each  week. 


Chicago  Journal  of  Menial  and  Nervous  Disease,  Vol.  II,  p.  34-i. 
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Case  VI. — Mrs.  B.,  set.  50.  Fer?/  marked  exophthahnus  of  two 
years'  duration,  slight  enlargement  of  thyroid,  'palpitations  of 
heart  and  increased  pulse  rate.  Dizziness  and  sense  of  pulsation  in 
ears.,  and  anaemia.  She  was  treated  in  the  manner  described 
in  the  two  preceding  cases,  and  entirely  cured  in  six  months. 
These  cases  stand  out  in  bold  relief  from  those  we  generally 
find  described  in  old  school  journals,  inasmuch  as  they  were 
not  drugged  and  dosed  with  other  remedies  while  under  treat- 
ment. They  are  peculiarly  instructive  and  interesting,  and  did 
space  permit,  the  entire  history  would  be  copied  here.  The 
case  which  follows,  is  reported  by  Professor  Rosanelli,  of  Berlin  : 

Case  VII.* — "  A  girl,  set.  19  (whose  father  died  of  progressive 
muscular  atrophy,  and  whose  sister  suffers  from  hemicrania), 
has  from  infancy  been  subject  to  obstinate  diarrhoeas  and  colic. 
Two  years  ago  she  observed  a  prominence  of  the  eyeballs,  some 
palpitations  and  general  malaise,  rush  of  blood  to  the  face, 
diarrhoea,  swelling  of  the  thyroid  gland,  loss  of  appetite  and 
melancholy.  With  an  apparatus  of  ten  elements,  the  ganglion 
of  the  sympathetic  was  galvanized.  Two  broad  electrodes, 
covered  with  sponge,  were  applied  to  both  sides  of  the  neck, 
behind  the  angle  of  the  maxilla,  and  moved  down  the  margin 
of  the  sterno-mastoid,  from  behind  forwards.  It  was  daily  ap- 
plied for  two  or  three  minutes,  and  the  direction  of  the  current 
changed.  The  physiological  action  of  the  current  consisted  in 
dilatation  of  the  pupil  with  every  closure  of  the  circuit,  more 
with  the  negative  pole  :  in  contraction  of  the  sterno-mastoid,  in 
secretion  of  saliva  and  metallic  taste ;  sometimes  vertigo.  After 
one  hundred  applications  the  patient  was  cured.  It  may  be 
worth  while  mentioning,  that  during  the  treatment  she  took 
small  doses  of  Arsenic.  She  gained  twenty-seven  pounds  in 
weight,  and  face  and  mucous  membranes  showed  a  healthy 
color.  The  eyes  look  normal,  and  the  thyroid  gland  rather 
small,  and  without  any  arterial  pulsation.  The  beat  of  the 
heart  diminished  by  forty  strokes,  and  normal,  and  menstrua- 
tion regular.  She  is  now  as  lively  as  a  cricket,  and  enjoys  life 
as  much  as  any  girl  of  her  age." 

*  Med.  Cenir.  Zeitimg,  37, 1877. 
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CHAPTER  VI. 

Epilepsy. 

The  s^^mptoms  of  this  disease  are  so  inconstant,  and  so  vari- 
able in  character,  that  it  is  impossible,  with  any  proximity  to 
precision,  to  give  any  list  of  symptoms  that  could  at  all  be  con- 
sidered as  occurring  in  the  majority  of  cases  we  are  called  upon 
to  treat.  In  many  instances  this  disease  has  been  cured  by 
electrizing  the  sympathetic,  either  in  the  cervical,  dorsal,  or 
lumbar  portion  ;  in  others,  galvanization  of  the  spinal  cord  is 
indicated  and  curative.  In  a  third  variety  Electricity  is  not 
indicated,  and  consequently  will  not  cure,  lumbers  of  cases 
have  been  reported  by  various  authorities  as  having  been 
blindly  experimented  upon  with  Electricity  ;  and  it  is  a  fact 
worth  noting,  that  only  in  those  where  this  remedy  was  ho- 
moeopathically  indicated,  was  any  benefit  derived. 

The  case  annexed  is  reported  by  Dr.  Neftel,  of  this  city : 
Case  VIII.* — "  Mr.  L.,  of  New  York,  a  married  gentleman, 
forty  years  old,  of  a  healthy  constitution  and  well  nourished, 
had  been  suftering  for  three  years  with  the  following  symp- 
toms :  epileptic  attacks,  with  complete  loss  of  consciousness^  an 
intense  headache^  with  which  he  awakens,  and  which  lasts  with- 
out a  moment's  suspense  for  the  whole  day,  especially  increas- 
ing about  eleven  o'clock  and  toward  evening,  and  extending 
over  the  whole  head.  He  could  not  read  at  all,  being  unable  to 
distinguish  the  letters^  and  presented  a  high  degree  of  ambl^'opia. 
It  was  impossible  for  him  to  express  his  ideas,  for  his  memory 
failed  him  every  time  he  attempted  to  speak,  and  he  could  not 
find  the  necessary  words.  This  latter  symptom  annoyed  him 
extremely,  for  he  felt  himself  quite  holjtloss,  except  for  the 
assistance  of  his  wife  and  daughter.  His  family  and  the  patient 
himself  expected  insanity,  because  for  the  last  few  years  his  in- 
tellect had  been  steadily  giving  way,  unfitting  him  to  pursue 
his  ordinary  vocation.  lie  had  been  unsuccessfully  treated  by 
several  physicians,  until  Dr.  Ccccarini,  of  New  York,  sent  him 

*  Ciiilvaiio-tlicraixMitics,  p.  li;}. 
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to  me,  October  11th,  1868.  M}^  first  impression  with  regard 
to  the  prognosis  was  very  unfavorable.  There  was  evidently 
some  important  affection  of  the  brain,  some  kind  of  aphasia. 
The  ophthalmoscopic  examination  revealed  optic  neuritis.  I 
began  to  treat  the  brain  with  the  galvanic  current,  but  without 
any  particular  result,  his  condition  remaining  the  same  during 
a  fortnight,  and  the  epileptic*  attacks  appearing  qftener  and  se- 
verer, I  then  proceeded  to  galvanization  of  the  sympathetic, 
when  soon  no  trace  of  the  disease  remained  ;  and  on  the  20th 
of  December,  1868,  the  treatment  was  at  an  end.  The  head- 
ache had  entirely  disappeared.  The  patient  reads  and  expresses 
himself  perfectly  well,  and  has  not  had  a  single  epileptic  attack 
since.  He  is  quite  healthy,  his  sight  is  perfect,  and  he  has  long 
ago  resumed  his  occupation  as  before  the  disease." 

While  we  are  on  the  subject,  it  would  be  well  perhaps,  to 
consider  the  phases  of  this  disease  in  which  electrization  of 
other  portions  of  the  organism  is  homoeopathically  indicated. 
Should  we  have  a  case  of  this  disease,  where  great  j^Uor  of  sur- 
face and  tendency  to  syncope  are  the  prominent  symptoms,  and 
where  the  aura  at  the  same  time  proceeds  from  the  pit  of  the 
stomach,  we  would  at  once  think  of  the  similarity  of  galvan- 
ism of  the  splanchnic  nerves  and  such  a  case.  But  will  gal- 
vanism of  the  splanchnics  cure  such  a  case?  N^eftel  says  it  will, 
and  he  is  right.  He  reports  the  following  case,f  which,  leav- 
ing out  his  'physiological  (?)  theories  and  deductions.  I  quote  in 
full. 

Case  IX. — "  A.  M.,  of  New  York,  set.  7,  after  a  severe 
diphtheria  when  one  year  old,  was  attacked  with  epilepsy. 
The  paroxysms  at  first  appeared  but  once  a  year,  then  every 
month,  and  afterwards  quite  frequently.  Besides  those  great 
attacks,  he  had  several  times  a  day  (occasionally  eleven  times) 
fits  of  petit  mal. 

The  parents  consulted  several  eminent  physicians  in  this 
country  and  abroad,  among  them  Brown-Sequard.  This  great 
physiologist  and  neuro-pathologist  pointed  out,  as  of  great  im- 
portance the  aura  which  invariably  precedes  every  attack.    The 

*  Italics  are  my  own.    J.  B. 
t  Galvano-Therapeutics,  p.  106. 
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little  patient  alwaj's  grasps  with  both  hiinds  at  the  ejiigastric 
region,  where  he  feels  a  sudden  pain,  acconi[)anied  by  au  un- 
pleasant sensation  in  the  head,  and  j^f^^^or  of  the  face,  imme- 
diately after  which  the  epileptic  fit  follows.  Xotwithstandiug 
the  different  methods  of  treatment  during  six  years,  the  epi- 
leptic attacks  continued,  and  the  child  finally  presented  a  con- 
siderable degree  of  idiocy,  associated  with  general  debility 
and  anaemia.  I  began  at  once  the  galvanization  of  the  splanch- 
nic nerves  twice  a  week,  and  it  was  followed  at  once  by  a 
marked  beneficial  effect.  From  the  very  first  day,  the  child 
has  not  had  a  single  attack  of  epilepsy,  and  the  petit  mal,  which 
before  the  treatment,  occurred  many  times  every  day,  appears 
about  once  a  week,  and  so  slightly  that  it  is  scarcely  notice- 
able. For  the  last  fortnight  he  has  not  had  it  at  all.  The 
general  condition  has  undergone  a  most  remarkable  change. 
The  child  has  a  healthy  appearance,  his  intellect  is  brighter, 
and  his  disposition  formerly  irritable  and  unmanageable,  is 
now  becoming  quiet  and  orderly." 

The  symptoms  in  this  case  were  well  marked,  and  are  de- 
tailed in  a  manner  that  we  do  not  generally  find  or  expect  in 
an  old  school  work.  The  indications  for  splanchnic  galvani- 
zation are  explicit,  and  the  cure  complete. 

We  may  sometimes  find  cases  of  epilepsy,  where  the  appli- 
cation of  some  form  of  electricity  to  the  spinal  cord,  or  from 
the  mouth  to  the  anus  is  indicated,  and  others  again  where 
it  is  necessary  to  bring  all  the  nervous  centres  under  its  influ- 
ence. A  strong  current  is  generally  necessarj''  as  well  as  fre- 
quent applications,  and  long  seances.  Althaus,'  Hamilton,- 
Jieard  and  KockwelP  speak  highly  of  the  use  of  electricity  in 
this  afi:ection,  and  Hammond^  in  the  fifth  edition  of  his  work 
on  Diseases  of  the  Nervous  System,  reports  that  he  cured  fifty- 
nine  cases  out  of  one  hundred  and  thirty,  by  galvanization  of 
the  brain  and  cervical  sympathetic ;  while  in  the  last  edition 
he  ignores  the  treatment  by  not  even  mentioning  it.    Whether 

^  Medical  Electricity,  p.  125. 

^  Clinica]  KI(M'tro-Tli('ni])eiiti('.s,  p.  110. 

'  Klectricity  in  Medicine  and  Suigei y,  p.  558. 

♦  ]).  585. 
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tlie  omission  was  unintentional,  or  whether  the  doctor  got  tired 
of  the  remedy  because  it  would  not  cure  cases  where  it  was 
not  homoeopathically  indicated,  does  not  appear ;  most  prop- 
abl}^  the  latter ;  as  ever  since  electricity  began  to  be  used  as  a 
remedy  by  the  allopathists,  it  seems  to  have  suffered  from  a 
sort  of  intermittent  fever.  To-day  paroxysm  cures  everything 
— to-morrow  intermission  cures  nothing,  and  like  all  their 
drugs  when  they  come  out  new,  are  heralded  and  paraded  be- 
fore the  profession,  and  after  a  few  weeks  we  hear  nothing 
more  of  them,  until  taken  up  and  proved  by  some  member  of 
our  school,  by  whom  they  are  put  in  their  proper  place  in  the 
Materia  Medica. 

Hemicrania,  or  Migraine. 

As  in  the  last  mentioned  disease  we  rarely  meet  with  two 
cases  of  hemicrania  presenting  exactly,  or  nearly  exactly,  the 
same  group  of  symptoms,  still  there  is  a  greater  approach  to 
uniformity  in  them,  than  in  those  of  epilepsy  ;  so  much  so 
that  we  are  able  to  give  a  group  of  symptoms  which  tolerably 
represent  an  every-day  case. 

HEAD  AND  SENSOBIUM. 

Excruciating  pains  in  one  or  other  side  of  head.  Temporal 
artery  of  the  side  affected  hard  and  resistant.  Pallor  of  face, 
followed  by  redness  and  increase  of  temperature  as  the  attack 
passes  off.  Dizziness.  Vertigo.  Dimness  of  sight.  Loss  of 
equilibrium.  Soreness  of  scalp  and  muscles  of  neck.  Loathing 
of  food  and  drink. 

EYES, 

Dilatation  of  pupil  of  the  side  affected.  Muscce  volitantes. 
Conjunctiva  at  first  pale,  afterwards  hypercemic.     Photophobia. 

EABS. 

Noises  in  the  ear's.     Sensitiveness  to  noise. 

STOMACH  AND  GENERALITIES, 

Sinking  at  epigastrium,  with  nausea  and  vomiting.  Wishes  to 
remain  perfectly  quiet  and  not  be  disturbed  for  any  thing. 
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These  symptoms  present  the  salient  points  of  an  ordinary 
attack  of  hemicrania.  Of  course  in  many  cases  several  of  these 
symptoms  are  absent  or  obscurely  marked,  and  in  others  they 
are  masked  by  the  prominence  of  other  symptoms.  Faradism 
of  the  superior  cervical  ganglion  of  the  sympathetic,  is  as  fre- 
quently curative  in  this  disease  as  galvanism,  and  it  is  often 
astonishing,  the  intensity  of  current  a  patient  will  tolerate 
in  this  sensitive  region,  during  an  attack,  that  could  not  possi- 
bly be  borne  during  an  intermission,  or  by  the  average  person 
in  health,  contrary  to  the  general  rule  observed  in  other 
diseases.  The  most  marked  improvement  in  all  my  cases  took 
place  after  the  use  of  intense  currents  frequently  repeated. 
Domenico  Severi*  reports  the  following  case : 

Case  X. — "  The  patient,  a  man  set.  40,  suffered  frequently 
from  attacks  of  hemicrania  of  the  left  side.  Before  each  attack, 
the  veins  of  the  affected  side  became  turgid,  with  great  increase 
of  temperature  of  the  part.  The  recurrence  of  the  paroxysm 
was  always  as  often  as  once  a  month,  and  occasionally  occurred 
oftener,  as  a  consequence  of  mental  fatigue. 

An  application  of  electricity  from  Pizzorno's  induction  ma- 
chine was  made  to  the  cervical  sympathetic,  taking  care  to 
apply  one  rheophore  along  the  whole  course  of  the  sympathetic 
in  the  neck.  Length  of  seance  ten  minutes.  All  the  symp- 
toms :  heat,  venous  turgesence  and  pain  disappeared. 

At  the  end  of  a  month  a  new  attack  came  on.  Electricity 
was  not  used,  but  it  was  noticed  that  the  intensity  and  dura- 
tion of  the  paroxysm  was  less  than  before. 

When  the  next  seizure  occurred,  electricity  was  again  applied 
and  with  success  in  stopping  the  attack." 

I  have  treated  a  number  of  cases  of  this  disease  with  electri- 
zation of  the  cervical  sympathetic,  and  all  with  marked  success  ; 
even  very  old  standing  cases  were  so  much  relieved,  that  the 
attacks  were  reduced  in  severity,  and  the  interval  between  them 
very  much  lengthened ;  and  recent  cases  in  young  patients 
were,  I  think,  without  exception  entirely  cured,  and  though  a 
number  of  thcin  were  treated  several  years  ago,  in  only  one 
case,  as  far  as  I  know,  was  there  any  return  of  the  disease. 

*  OcUvani  for  September,  1874. 
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Other^'  forms  of  headache,  such  as  rheumatic,  neuralgic,  etc., 
when  the  symptoms  indicate  it,  are  generally  readily  cured  by 
electricity  ;  most  of  them  yielding  to  the  galvanic  current. 


CHAPTER  VII. 

EYES. 

The  action  of  electricity  on  the  eyes  is  very  marked,  especi- 
ally so  is  the  effect  of  the  galvanic  current  on  the  retina,  and 
it  is  to  be  regretted,  that  a  remedy  so  potent,  is  not  more  used 
in  such  diseases  of  these  organs,  as  it  seems  so  positively  indi- 
cated. 

Amaurosis. 

N"eftel  in  his  work  on  Galvano-Therapeutics,  page  86,  speak- 
ing of  this  affection,  says :  "  The  earliest  record  of  the  success- 
ful use  of  the  galvanic  current  in  amaurosis  dates  as  far  back 
as  1801.  The  celebrated  anatomist,  Loder,  of  Jena,  on  the 
advice  of  Alexander  Von  Humboldt,  to  whom  he  gave  instruct- 
ion in  anatomy,  instituted  experiments  on  patients  of  his  clinic. 
He  describes  in  his  '■^Journal  of  Surgery'^  two  authentic  cases 
of  aumorosis,  cured  with  the  galvanic  current  by  Lichtenstein 
and  Bischoff,  and  witnessed  by  himself.^  Of  recent  observers  I 
will  mention  Remak,  who  was  able  to  convince  himself  and 
Graefe  of  the  beneficial  effects  of  the  galvanic  current  in  some 
affections  of  the  retina.'^ 

Dr.  Driverf,  of  Chemnitz,  has  used  the  galvanic  current  very 
successfully  in  the  treatment  of  this  disease,  and  De  Saussure 
cured  a  case  by  statical  electricity.  Duchenne:}:  records  a  case  of 
paralysis  of  the  retina,  produced  by  the  action  of  the  galvanic 
current,  and  after  relating  the  case  gives  the  following  advice 

*  Beard  and  Rockwell,  op.  cit.,  page  478. 

^  "  Vide  Remak,  Galvano-therapie  der  Nerven-  und  Muskel-Krankheiten, 
S.  151." 
=>  "  Op.  Cit.,  page  460. 

t  Archiv.  Otol.  and  Opthalmology,  Vol.  Ill,  No.  1. 
X  Localized  Electrization,  page  17. 
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to  his  readers :  "  By  reason  of  its  power  to  excite  the  retina, 
galvanism  should  be  applied  to  the  face  with  great  circum- 
spection. The  luminous  sensation  produced  by  it  is  so  dazzling 
that  it  may  injure  the  sight  if  too  prolonged,  the  ntermissions 
too  rapid,  or  the  current  too  intense." 

Retinitis. 

In  retinal  hypereemia  we  would  naturally  suppose  electricity 
homceopathically  indicated.  Neftel*  reports  a  case  of  that 
most  intractable  disease, — retinitis  pigmentosa,  very  much 
benefited  by  galvanism;  and  Beard  and  Rockwell  and  other 
authorities  speak  highly  of  it  in  neuro-retinitis.f 

Asthenopia. 

Retinal  asthenopia  is  benefited  by  almost  any  form  of  elec- 
tricity, especially  when  the  symptoms  indicating  it  are  well 
marked.  I  have  had  very  uniform  success  with  it  in  my  own 
practice,  and  Beard^  and  Rockwell  report  three  cases  cured 
by  it  in  their  last  edition  of  their  "  Medical  and  Surgical  uses  of 
JElectricit]/"  one  of  which  I  copy  in  full. 

Case  XI. — "  A  lady,  set.  60,  for  two  years  had  observed  a 
constantly  decreasing  strength  of  vision,  associated  with  a  local 
irritability  that  precluded  any  attempt  at  continued  use  of  the 
eyes.  Finally  so  weak  did  the  organs  become,  that  she  found 
it  utterly  impossible  to  read  or  sew,  or  in  any  way  concentrate 
her  sight  for  a  moment,  without  sutfering  pain  and  obscuration 
of  vision.  She  was  treated  wholly  by  localized  faradization. 
The  tips  of  the  fingers  alone  being  used  as  electrodes. 

But  about  twelve  applications  were  given,  with  the  result  of 
complete  and  i)ermanent  recovery.  During  the  three  years 
that  have  elapsed  since  this  treatment,  the  sight  has  remained 
perfectly  strong." 


*  0|..  Cit.,  page  87. 

t  Case  of  KetiniliH  cuusetl  Y)}'  Lightning. — London  Med,  Gazette,  Vol.  II., 
page  58. 
»  Page  644. 
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Amblyopia. 

Electricity  ought  to  be  capable  of  doing  much  to  relieve  this 
affection,  especially  the  Faradic  current.  There  is  very  little 
in  medical  literature  on  the  subject.  Beard  and  Rockwell 
barely  allude  to  it  " en  passant"  and  other  recent  authorities 
do  not  mention  it  at  all.  My  own  experience  in  the  treatment 
of  it  has  been  so  far  confined  to  three  cases,  all  of  which 
yielded  to  daily  applications  of  the  induced  current ;  applied 
negative  pole  to  eyeball,  positive  to  nucha.  In  two  of  these 
cases  galvanism  was  tried  first  with  little  or  no  benefit. 

Paralysis  of  the  Muscles  of  Eye. 

Peripheral  paralysis  or  paresis  of  any  of  the  muscles  of  the 
eye,  either  orbital  or  ocular,  points  homoeopathically  to  the 
electric  current  as  the  remedy.  Faradism  is  generally  the  suc- 
cessful form.  Duchenne,^  Althaus,^  Meyer,^  Wells,*  and  other 
authorities  recommend  the  induced  current,  and  say  that  it 
frequently  succeeds  after  the  failure  of  the  galvanic  current. 

Dr.  Henry  C.  AngelP  in  his  work  on  "Diseases  of  the  Eye," 
says :  "  When  other  means  fail,  paralysis  of  the  ocular  muscles, 
from  peripheral  or  extra-cranial  causes,  may  be  frequently  cured 
by  electricity. 

Faradisation  does  not  appear  to  be  as  efficacious  as  the  pri- 
mary current.  Benedict®  had  unusual  facilities  for  testing  the 
value  of  electricity,  at  the  clinics  of  Professor  Arlt,  in  Vienna. 
Of  twenty-seven  cases  all  but  five  were  benefitted  and  seventeen 
of  them  cured.  Contrary  to  the  generally  received  opinion, 
which  attributes  the  benefit  to  the  direct  excitation  of  the 
paralized  nerve,  he  found  that  the  cure  was  dependent,  gener- 
ally speaking,  upon  reflex  irritation,  through  the  fifth  pair  of 

1  Localized  Electricity,  p.  17. 
^  Medical  and  Surgical  Electricity,  p.  493. 
5  Medical  Electricity,  p.  378. 
*  Diseases  of  Eye,  p.  568. 
°  P.  248. 

^  His  experience  seems  to  differ  on  this  point  with  that  of  the  authori- 
ties before  mentioned,  as  also  does  Benedict's. 
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nerves.  He  found  further,  that  in  most  cases  the  curative  ac- 
tion was  only  produced  when  the  excitation  was  relatively 
weak.  He  used  from  three  to  fifteen  of  Daniell's  elements. 
The  excitation  should  only  continue  about  half  a  minute  at 
each  sitting,  the  improvement  occurring  in  most  cases  instan- 
taneously. In  operating,  the  copper  pole  is  generally  placed  on 
the  forehead,  while  the  zinc  pole  is  in  aft'ection  of  the  external 
rectus,  placed  over  the  cheek  bone ;  in  ptosis,  over  the  affected 
lid ;  in  paralysis  of  the  internal  rectus,  or  the  inferior  oblique, 
over  the  side  of  the  nose,  at  the  inner  angle  of  the  eye ;  in 
case  of  the  inferior  rectus,  over  the  lower  margin  of  the  orbit ; 
and  in  paralysis  of  the  superior  oblique,  on  the  nose,  at  the 
internal  angle  of  the  eye.  In  midriasis,  the  zinc  pole  being  on 
the  cheek  bone,  the  copper  pole  should  be  applied  over  the 
•closed  eyelid." 

Conjunctivitis. 

It  is  often  astonishing,  the  rapidity  with  which  either  form 
of  electric  current  will  reduce  the  hyperemia  of  the  conjunc- 
tiva, attendant  upon  this  affection  ;  relieving  the  pain  as  if  by 
magic,  and,  in  fact,  dispersing  all  the  symptoms.  The  little 
•engorged  blood-vessels  can  almost  be  seen  to  empty  themselves, 
and  at  the  end  of  a  seance  of  ten  or  fifteen  minutes,  the  dis- 
eased organ  often  looks  as  healthy  as  the  unaffected  one,  and 
remains  so,  seldom  needing  a  repitition  of  the  application. 
But  a  very  mild  current  is  needed ;  and,  if  we  choose,  we  may 
operate  upon  the  part  indirectly,  through  the  medium  of  the 
superior  cervical  ganglion  of  the  sympathetic.  Inflammatory 
conditions  of  other  parts  of  the  eye  have  been  treated  success- 
fully hy  the  galvanic  current. 

Nictitation,  blepharosi)asni  and  h3'^perfethesia  retinaj,  are 
diseased  conditions,  that  frequently  point  to  one  or  other  form 
of  electric  current  as  the  remedial  agent ;  and  strabismus  is 
occasionally  benefitted  by  it,  and  even  after  division  of  the 
tendon  of  the  muscle  producing  the  latter  affection.  Fara- 
'dism  of  the  opposing  muscle  is  often  requisite  to  restore  its 
tone  and  vigor. 
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Tinnitus  Aurium. 

Of  all  symptoms,  produced  by  the  galvanic  current  on  the 
ear,  this  one  is  by  far  the  most  constant  and  most  marked ; 
and,  for  that  reason,  I  place  it  first  on  the  list  of  ear  diseases 
requiring  electrical  treatment.  It  is  a  symptom  that  can 
always  be  relieved  by  the  galvanic  current,  even,  when  depend- 
ing upon  grave  cerebral  disease  ;  and,  when  not  so  dependant, 
is  readily  cured.  I  would  here  repeat  the  caution,  before 
given,  not  to  give  too  strong  a  dose,  or  too  long  a  seance,  in 
treating  this  organ,  as  the  mischief,  that  may  be  done,  is  in- 
calculable. No  one  should  think  of  using  electricity^  in  any  form  ^ 
on  the  ear,  without  the  use  of  a  Brenner  s  rheostat;  and  we  should 
commence  with  the  current  at  a  minimum,  and  be  sure,  not  to 
increase  it  beyond  the  amount  absolutely  necessary  to  be  used. 

The  case,  following,  is  reported  by  Dr.  Gr.  Y.  Poore*;  and, 
while  I  cannot  recommend  such  a  rough,  slip-shod  kind  of 
treatment,  is  a  fair  example  of  what  can  be  accomplished  in 
this  complaint  by  electricity. 

Case  XTI. — "  The  patient  was  a  middle-aged  man,  and,  when 
he  applied  for  relief  at  the  Charing  Cross  Hospital,  he  was 
suffering  and  had  suffered  for  nine  months,  from  that  most 
troublesome  annoyance,  tinnitus  aurium.  There  was,  he  said, 
a  noise  '  like  the  blowing  off  of  steam,'  constantly  going  on  in 
his  left  ear.  The  least  jarring  of  his  body,  even  when  walk- 
ing, was  most  painful  to  him,  and  the  roar  of  the  London 
streets  had  become  intolerable.  We  will  not  hazard  an  opinion 
as  to  the  pathology  of  this  disease ;  but  it  will  perhaps  suffice 
to  say,  that  a  careful  examination  of  the  ear  revealed  to  us 
nothing  physically  wrong  with  it,  and  that  the  clearing  the 
ears  of  wax  and  the  employment  of  nervine  tonics  and  seda- 
tives had  proved  of  no  use.  We  thought  of  giving  galvanism 
a  trial,  and  putting  one  rheophore  in  the  patient's  hand ;  we 
applied  the  other  to  the  meatus  of  the  affected  ear.     He  was 

*  Electricity  in  Medicine  and  Surgery,  p.  175. 
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immediately  relieved ;  and,  at  his  visit,  a  few  weeks  later,  he 
stated  that  he  had  been  free  from  the  noise  for  five  days,  and 
it  then  returned,  but  not  so  severely.  We  repeated  the  appli- 
cation, and  the  result  has  been  that  he  has  almost  entirely  lost 
his  trouble." 

Dr.  Thos.  F.  Rumbold,  of  St.  Louis,  reports  two  cases  in  the 
Archives  of  Electrology  and  Neurology,''  Vol.  I.,  p.  54,  in  which 
the  galvanic  current  proved  curative,  after  he  had  tried  a  num- 
ber of  other  remedies  in  vain. 

An  extremely  interesting  case  is  reported  by  Dr.  Friedrich, 
of  this  city. 

Case  XIII. — "M.  a  Dr.  Med.,  Russian,  set.  29;  married,  ad- 
mitted on  January  27th,  1874. 

History. — "Was  deaf  mute  up  to  his  eighth  year,  when  he  be- 
gan to  stammer,  which  he  is  still  doing  in  a  slight  degree. 
Four  years  ago  he  was  suddenly  attacked,  at  night  time,  with 
violent  tinnitus  in  the  left  ear,  that  has  continued  since  with 
varying  severity.     Patient  is  nervous  and  easily  excited. 

Status  prcesens. — Otoscopic  examination  by  Professor  Politzer. 

Bight  ear. — Perforation  of  memb.  tymp.  and  otorrhcea. 

Left  ear. — N'ormal. 

Electro-otiatric  examination. — (External  appl.  electrodes). 

Right  ear. — 13  el.  (5°  dev.  of  galv.  needle). 


Ca. 

CI. 

s.t 

An. 

D. 

s. 

Ca. 

0. 

s. 

An. 

CI. 

s. 

An. 

0. 

s. 

Ca. 

CI. 

s. 

An. 

CI. 

s. 

An. 

0. 

s. 

Left  ear.— 12  cl.  (dev.  of  galv.  needle  3°):|: 

13  el.,  3°. 

Same. 
Patient  being  daily  galvanized,  the  tinnitus  was,  after  three 

*  Archiv.  Electrol.  and  Neur.,Vo\.  II.,  p.  47.  (Reports  of  Professor  Bene- 
dict'H  CliiiicH). 

t  Ca.  moans  cathode  ;  An.aiioilc;  (-1.  closiii"; ;  I),  duration;  ().  opcninj;  ; 
S.  Hound. 

X  The  deviation  of  th(>  nc^edle  givoH  no  idea  of  the  Ktren^th  of  current 
used,  and  only  represents  the  fluctuations  in  strength  of  any  one  battery. 
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days,  already  diminished,  but  still  continues ;  13  elements  were 
used,  and  the  sitting  lasted  two  minutes.  After  two  weeks' 
treatment,  the  tinnitus  had  nearly  disappeared  when  patient 
left." 

N^eftel  reports  a  case  of  tinnitus  aurium  with  dizziness  and 
headache,  cured  by  galvanism,  at  page  74  of  his  work,  already 
quoted. 

Paresis  and  Paralysis  op  the  Tympanic  Muscles. 

This  disease  is  often  coincident  with,  and  caused  by  chronic 
catarrhal  inflammation  of  the  middle  ear ;  and  not  only  will 
the  application  of  the  galvanic  current  cure  the  nervous  lesion, 
but  it  will  often  entirely  remove  the  catarrhal  inflammatory 
condition. 

My  friend,  Dr.  Henry  C.  Houghton,  of  this  city,  kindly  sends 
me  reports  of  the  following  three  cases  of  chronic  otitis  media, 
in  which  the  use  of  the  galvanic  current  proved  curative  :* 

Case  XIV. — "  Chronic  catarrhal  inflammation  of  the  middle 
ear.  Dr.  A.  B.,  set.  40.  Dec.  11th,  1874.  Has  had  naso-pha- 
ryngeal  catarrh  for  a  number  of  years ;  lately  he  has  noticed 
that  upon  attempting  auscultation  in  his  daily  practice,  he  was 
unable  to  detect  murmurs  as  well  with  the  left  as  the  right 
ear. 

"  R.  M.  E.,  normal ;  M.  T.,  normal ;  E.  T.,  dilatable.  Hears, 
If.  L.  M.  E.,  normal ;  M.  T.,  retracted,  but  mobile ;  E.  T., 
dilatable,  after  two  trials  by  Politzer's  method  of  inflation. 
Hears,  -^^-^. 

"  After  a  few  treatments  it  was  clear  to  me  that  the  lesion 
was  due  to  laek  of  motor  power  in  the  tympanic  muscles,^^  as  the 
Eustachian  tube  was  readily  dilated  by  Valsalva's  experiment, 
and  the  membrana-tympani  was  easily  moved  by  Siegle's  spec- 
ulum. Hence  the  galvanic  current  was  employed.  The  elec- 
trodes were  placed  in  such  a  manner  that  both  the  cerebro- 

*  The  italics  are  my  own,  and  refer  to  the  symptoms  produced  by  Elec- 
tricity. 

t  See  Pathogenesis,  p.  26.  Temporary  paralysis  of  any  muscle  may  be 
caused  even  by  a  very  moderate  electric  current.  This  fact  is  most  easily 
demonstrable  by  experiments  on  the  interossei  muscles. 
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spinal  and  the  organic  nerve  supply  to  the  tympanum,  were 
brought  into  the  circuit,  the  positive  pole  being  placed  over  the 
trifacial  in  front  of  the  auricle,  the  negative  over  the  superior 
cervical  ganglion  at  the  angle  of  the  inferior  maxillary.  For 
one  month  the  applications  were  made  three  times  each  week. 

"  Jan.  13th. — Hears,  ^\.  During  the  second  month  the  treat- 
ment was  more  irregular. 

"  Feb.  13th. — Hears  before  treatment,  |^ ;  after  treatment,  f  ^. 

"  Feb.  18.— Hears  ||. 

"  Oct.  6, 1875. — The  hearing  has  remained  good  ever  since." 

Case  XV.—"  Mrs.  L.  D.,  est.  30.  May  2d,  1877.  Diagnosis. 
— Otitis  media  catarrhalis  chronica.  History. — For  a  number 
of  years  has  been  dull  of  hearing ;  during  last  six  months 
markedly  so.  On  consulting  one  of  the  leading  aurists  of  the 
world,  was  told  that  her  case  was  progressive — would  be  so  in 
spite  of  any  known  treatment,  if  in  a  climate  similar  to  that  of 
New  York.  She  was  supplied  with  a  Politzer's  apparatus,  and 
instructed  in  its  use.  Being  urged  to  try  homoeopathic  treat- 
ment, she  was  sent  to  me. 

Symptoms — Objective. — Both  membrana  tympani  depressed, 
but  mobile.  Eustachian  tube  dilatable  by  forcible  inflation, 
but  closed  immediately  on  discontinuing  it.    Pharynx  granular. 

Hearing  Bight.—  ^.     Left.—  ^. 

Galvanic  current  applied  to  the  tongue  by  spatula  connected 
with  the  positive  pole.  Sponge  electrode  in  each  meatus  ex- 
terna, connected  with  negative. 

After  three  minutes,  R.  ^£fj.     L.  ■^^. 

May  4.-R.  J-/^.     L.  ^f,.        After  galv.-R.  ^.     L.  ^. 

"    9.-R.^vv  i^-.¥.-      "     "    'R-m-  ^-m- 

"     ll.-K^.     L.J^,.  "        "        R.^.    L.^. 

"    16.-R.Jv      L.  H-  "        "        ^■^%-     I^-M- 

"     18.-R.J!.;.      L..y..  u        u        R.^^.      L.ff. 

"     21.-R.x^      L.n^.  u        u        R.^.      L.^. 

"    23.-R.  ^-^._     L.  i;|.  "        "        R.  f;}.      L.  f^. 

June  Ist. — Hearing  remains  normal,  and  hears  all  sounds  as 
well  lo  day  as  any  member  of  the  iuniily." 
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Case  XVI.—"  D.  L.,  rot.  40.  May  11th,  1877.  Diagnosis.— 
Otitis  media  catarrhalis  chronica. 

History. — After  pneumonia  noticed  a  slight  loss  of  power  and 
a  subjective  noise.  (Convalescence  being  established,  and  tinni- 
tus continuing,  came  to  me  for  advice. 

Present  condition. — Eight  and  left  membrana  tympani  de- 
pressed, and  adherent  at  the  long  process  of  manubrium ;  the 
remainder  of  the  membrane  fairly  movable  by  Siegle's  specu- 
lum. Eustachian  tube  dilatable.  Pharynx  varicose,  and  of 
weak,  flabby  texture.  Hears,  R.  4^,  L.  -^.  The  electrodes 
were  applied  upon  the  trifacial  in  front,  and  upon  the  mastoid 
process  behind  the  auricle.  The  line  connecting  the  two  being 
parallel  with  the  antero-posterior  diameter  of  head,  and  a  gentle 
current  allowed  to  run  two  minutes.  Then  the  commutator 
was  used  one  minute. 

Hearing. — R.  |-^.     L.  |-|.,  and  the  tinnitus  had  ceased. 

May  14th.  Hears,  E,.  |4-  ^'  2T*  Current  applied  as  at 
last  date,  for  same  length  of  times. 

After  seance. — E.  -|4-     L.  ^. 

May  19.   Before  seance.— E.  i^.   L.  ^.   After,  E.  if.  L.  if. 

LZ..  XX,,   2-0-     -Li.  To*  ^'   2  0'    ^'  2  0" 

"         9A  "  "  T?     12       T,     12  "  "R     Ifi      T,    US. 

^D.  -K"  TO •     -^-  TO"  -^'  TO'    -'-'•  2  0' 
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June  11th..  Remains  same.  The  fact  that  adhesions  exist 
in  the  tympana  makes  the  prognosis  less  favorable,  but  inject- 
ions of  the  lod.  potas.  and  the  application  of  the  current  for  its 
chemical  and  mechanical  effects  would  be  suggested  if  the 
future  of  the  case  should  demand  it."* 

Dr.  Houghton,  in  a  private  letter  I  lately  received  from  him, 
on  the  subject  of  "  Electricity  in  Ear  Disease,"  says :  "  In  cases 
oi  hypercesthesia  of  the  nerve,  galvanization  seldom  fails  to  modify 
or  abolish  the  subjective  sounds." 

"  In  torpor  of  the  nerve.  The  galvanic  current  is  a  valuable 
remedy  as  shown  in  the  case  before  the  last  recorded.  The 
doctor's  method  of  applying  electricity  to  the  middle  and  inter- 
nal ear  is  a  very  ingenious  one,  and  will  be  given  in  full  in 

*  For  a  number  of  cases  treated  by  galvanism,  see  N.  Y.  State  Transac- 
tions, 1873-4,  p.  469. 
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another  chapter,  when  we  come  to  consider  the  methods  of 
using  electricity. 

is'ervous  deafness,  hysterical  deafness,  otalgia,  and  even  deaf- 
mutism,  have  all  been  benefited  and  cured  by  the  galvanic 
current. 

Duchenne*  reports  five  cases  of  nervous  hysterical  deafness 
cured,  and  several  cases  of  deaf-mutism  improved  by  Faradism. 

Brennerf  also  records  a  number  of  cases,  as  well  as  one  case 
of  thickening  of  the  tj^panum,  in  which  latter  the  galvanic 
current  caused  absorption. 

There  is  no  lack  of  literature  on  this  subject  as  the  works  of 
Moos,  Erb,  Neftel,  St.  John  Roosa,  Hagen  and  others  testify. 
The  use  of  the  galvanic  current  in  aural  diagnosis  will  be 
alluded  to  again  in  a  future  chapter,  as  will  also  its  mechanical 
action  in  breaking  up  adhesions,  etc. 


CHAPTER  YIII. 

NOSE. 

The  proving  of  electricity  on  this  organ  is  more  meagre  in 
detail  than  perhaps  that  of  any  organ  in  the  body.  However, 
we  would  expect  it  to  be  a  useful  remedy  in  some  cases  of 
catarrh,  acute  coryza,  anosmia  and  ozoena. 

Catarrh. 

The  subjoined  cases  occurred  in  my  own  practice,  which  on 
account  of  the  paucity  of  cases  reported  by  other  authorities, 
I  here  give  in  full. 

Case  XVII. — Mrs.  T.,  set.  33,  a  woman  of  phlegmatic  temper- 
ament, and  who,  aside  from  the  disease  under  consideration, 
has  always  enjoyed  very  fair  health,  suffered  from  nasal  catarrh 
of  six  ..years'  standing.  Secretion  profuse  and  thicic,  and  of  a 
greenish  color ;  ethmoid  and  turbinated  bones  somewhat  de- 

*  DimmeH  of  the  Ear,  tr;uisl;it(>(l  by  lloosa,  '2nd  Edition,  p.  101,'?,  et.  soq. 
t   Uiderxuchnngcn  imd  Ih'ohtichtiuigcn  aiif  dcm  Ochiete  der  Electro- llicrapie, 
Band  I.,  2  Abth.,  S.  233. 
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nuded.  No  resonance  to  voice.  Follicular  inflammation  of 
pharynx,  with  thick,  viscid  secretion.  Breath  extremely  oft'en- 
sive.     Complete  loss  of  taste  and  smell. 

Treated  by  galvanic  current  by  means  of  a  douche  made  for 
that  purpose,  negative  pole  being  applied  to  the  seat  of  the  dis- 
ease, positive  to  some  indiiferent  point.  This  treatment  of  five 
to  ten  minute  seances  was  repeated  twice  a  week.  At  the  end 
of  six  weeks,  taste  and  smell  were  fully  restored ;  and  at  the 
end  of  four  months  the  disease  was  entirely  removed. 

Case  XVIII. — Miss  P.,  set.  19,  of  rather  a  strumous  habit. 
I^asal  and  Eustachian  catarrh  for  two  years.  Secretion  jpr  of  use  ^ 
yellow  and  thick.  No  ulceration  could  be  discovered.  Partial 
deafness.  Loss  of  smell.  Fetor  of  breath.  "Was  treated  as  the 
previous  case,  and  entirely  cured  in  five  months. 

A  number  of  other  cases  have  been  successfully  treated,  and 
perhaps  at  some  future  time  will  be  reported  elsewhere. 

Beard  and  Rockwell*  report  one  case  of  eight  years'  stand- 
ing, and  of  a  most  persistent  and  annoying  type,  which  was 
cured  entirely  in  four  months ;  the  patient  having  had  during 
that  time  sixty  applications  of  the  galvanic  current. 

CORYZA. 

In  acute  coryza  the  faradic  current  gives  rapid  relief ;  espe- 
cially in  cases  where  darting  pains  extend  into  the  frontal 
sinuses,  with  a  sense  of  stufiiness  and  fulness  in  the  head.  The 
authorities  last  quoted  explain  its  action  by  saying  :f  "  Aside 
from  the  chemical  effect  of  the  current,  its  mechanical  action 
alone  would  be  suflicient  to  theoretically  account  for  the  relief 
it  gives  to  inflamed  mucous  membranes."(!)  Although  a  little 
farther  on,  on  the  same  page,  occur  these  lines :  "  Its  primary 
effect  is  to  increase  the  amount  of  blood  in  the  mucous  mem- 
brane to  which  it  is  applied,  and  experience  shows  that  this 
hypersemic  condition  thus  created  soon  passes  away." 

In  other  words,  these  gentlemen  cure  hypereemia  of  mucous 
membranes,  by  a  remedy  that  in  health  produces  hypereemia, 


*  Op.  cit.,  p.  683. 
t  Op.  cit.,  p.  683. 
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and  still  will  not  acknowledge  the  homoeopathy  of  the  cure,  but 
make  a  bungling  explanation  of  how  it  takes  place  ;  which,  to 
say  the  least,  is  an  extremely  unsatisfactory  one. 

Anosmia. 

This  symptom,  when  caused  by  a  peripheral  lesion,  may  be 
relieved  by  either  galvanism  and  faradism.  In  my  practice, 
however,  I  have  generally  got  the  best  results  from  the  use  of 
the  galvanic  current.  The  last  mentioned  authors,  on  the  same 
page  of  their  work,  just  quoted,  give  the  accompanying  case. 

Case  XIX. — •'  Mr,  H.  L.,  a  medical  student,  set.  30,  was  re- 
ferred to  us  by  Dr;  Roosa,  May,  1869.  Some  six  years  previous 
the  patient  had  fallen  from  a  horse,  and  sustained  severe  bruises 
about  the  head  and  face.  From  that  time  he  had  been  unable 
to  distinguish  any  odor,  with  the  exception  of  that  of  fresh- 
ground  coffee  and  kerosene  oil. 

A  powerful  application  of  the  faradic  current  was  made  on 
either  side  of  the  bridge  of  the  nose,  near  the  eyes,  enabling 
him  in  a  few  hours  to  smell  certain  strong  perfumes. 

On  the  following  morning  he  was  surprised  to  find  himself 
able  to  smell  tobacco-smoke,  camphor,  etc. 

His  sense  of  smell  remained  thus  acute  until  three  or  four  in 
the  afternoon,  when  it  suddenly  disappeared. 

A  second  application  was  followed  by  the  beneficial  result 
of  the  first,  and  with  only  a  partial  relapse,  while  the  third  and 
fourth  seances  rendered  him  sensible  to  most  of  the  ordinary 
odors."  This  was  a  remarkable  cure.  All  my  cases  were  much 
longer  under  treatment,  but  most  of  them  were  complicated 
with  nasal  catarrh.  In  such  cases  the  anosmia  was  the  first 
symptom  to  disappear,  which  it  generally  did  at  the  close  of  the 
fifth  or  sixth  week  of  treatment. 

MOUTH,  TONGUE,  TEETH,  ETC. 
Odontalgia. 

Toothache,  from  hy[)cr:vHtlu'sia  of  the  dental  nerve,  may 
often  be  benefitted  by  either  ibrni   ol"  current,  and  there  are 
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cases  on  record,  where  the  pain  has  been  checked  instantly,  by 
discharges  from  the  Leyden  jar.  Frommhold  devotes  a  chap- 
ter to  this  subject,  in  his  '■'■  Electro- Therapie^  mit  besonderer  Rilck- 
sicht  auf  Nerven-Krankheiten ;''  it  is  well  worth  perusal,  but 
too  long,  to  be  more  than  alluded  to  in  these  limits.  In  this 
country,  as  this  disease  rarely  comes  under  the  care  of  a  physi- 
cian, I  have  but  little  to  say,  personally,  on  the  subject.  I 
have  applied  the  faradic  current  in  one  or  two  instances,  how- 
ever, with  almost  immediate  benefit. 

Loss  OF  Taste. 

This  is  one  of  the  most  prominent  symptoms,  produced  by 
galvanism,  in  this  region.  In  cases  of  naso-pharyngeal  catarrh, 
where  it  is  present,  it  generally  disappears  soon  after  the  sense 
of  smell  is  restored,  under  the  same  treatment,  as  in  the  case 
of  Mrs.  T.,  before  mentioned.  There  is  nothing,  that  I  know 
of,  in  medical  literature  on  this  subject;  but  it  is  certainly  a 
matter  that  would  repay  further  investigation. 

Salivation. 

From  the  proving  of  both  forms  of  electric  current,  one 
would  naturally  be  led  to  expect  good  results  from  their  exhi- 
bition in  that  often  intractable  trouble,  salivation  in  pregnancy, 
which  is  frequently  so  very  unamenable  to  ordinary  remedies. 
I  regret  exceedingly,  that  I  have  no  experience,  in  this  matter, 
to  offer  to  the  profession ;  and  all  I  can  now  say  on  the  subject, 
is,  that  it  is  a  question  still  to  be  decided  by  further  research 
and  experience. 

Paralysis  of  the  palate,  tongue,  face,  etc.,  will  be  alluded  to 
further  on,  under  the  heading  of  Peripheral  Paralysis. 


CHAPTER  IX. 

PNEUMOGASTEIC  NERVE. 

A  study  of  the  effects,  produced  by  electricity  on  this  nerve, 
opens  us  a  large  field  for  conjecture  and  speculation,  as  to  its 
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probable  uses  in  therapeutics.  It  is,  indeed,  full  of  fertile  sug- 
gestions. The  symptoms  produced  by  it  on  the  organs  con- 
trolled by  this  great  nerve,  are  so  entirely  diiferent  to  those  of 
any  drug  remedy,  supplying  a  deficiency  in  the  Materia  Medica, 
in  the  treatment  of  those  very  diseases  that  hitherto  were  con- 
sidered most  intractible,  and  often  entirely  incurable,  that  even 
were  it  deprived  of  its  effects  on  other  organs  in  the  body, 
every  physician  in  our  school  should  welcome  its  enrolment 
among  our  list  of  therapeutic  measures. 

The  first  symptom,  given  under  the  heading  Pathogenesis^  is 

Spasm  of  Glottis. 

The  renowned  Laryngoscopist,  Tobold,  in  his  work,  speaks 
of  a  case  he  cured  by  central  galvanization ;  that,  of  course, 
gives  us  no  very  definite  information,  although,  what  is  known 
in  the  old  school  as  central  galvanization,  includes  the  pneu- 
mogastric  nerves  in  the  circuit ;  and  it  requires  no  very  great 
stretch  of  imagination  to  assume,  that  the  cure  of  his  case 
was  due  to  the  effects  of  the  current  on  this  nerve ;  it  being 
the  only  part  included  in  the  circuit  that  gives  this  symptom 
in  the  proving. 

Asthma. 

Of  the  other  symptoms  of  the  current  on  this  nerve  the  first 
group  present  a  very  excellent  picture  of  a  case  of  asthma. 
We  have  prominent :  The  contraction  of  the  muscular  fibres  of 
the  bronchial  tube.  Respiration  accelerated^'''  even  to  tetanic  respi- 
ration. Spasmodic  breathing  and  cough,  and  difficulty  of  inspira- 
tion, together  with  a  sense  of  suffocation.  Now,  will  electriza- 
tion of  this  nerve,  cure  asthma?  We  have  abundant  proof  that 
it  will. 

Neftelf  reports  the  three  cases,  which  here  follow. 

Case  XX. — "Mr.  P.,  ret.  43,  commenced  to  be  asthmatic  in 

*  The  inf)Ht  noticeable  acceleration  seems  to  be  in  inspimtion.    The  ex- 
piration Heeins  to  be  prolonged. 
f  Galvnno-TherapexUica,  p.  153. 
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his  ninth  year,  after  whooping-cough.  The  symptoms  at  first 
slight,  increased  every  year  in  severity  and  frequency,  until 
they  assumed  the  true  character  of  asthma,  appearing  in  par- 
oxysms, between  which  the  patient  had  no  difficulty  of  breath- 
ing. There  were  especially  some  circumstances,  which  would 
always  call  forth  an  attack  ;  for  instance :  some  articles  of  diet, 
and  especially  a  late  dinner.  Sexual  intercourse  would  inva- 
riably be  followed  by  an  attack,  and  so  also  would  the  least 
cold.  There  were  some  places,  or  houses,  where  he  could  never 
remain  over  night,  without  sufltering  from  asthma,  while  in 
others,  on  the  contrary,  he  felt  quite  free  from  it.  In  this  case 
the  galvanization  of  the  pneumogastric  (anelectrotonus)  was 
followed  immediately  by  a  beneficial  effect.  Since  the  first 
treatment,  which  was  occasionally  repeated,  the  patient  has 
not  had  a  single  attack  during  the  remainder  of  the  winter, 
although  he  was  out  every  day,  even  in  the  most  inclement 
weather." 

Case  XXI. — "Mrs.  C,  set.  30,  sent  to  me  by  Dr.  Marion 
Sims,  December  9th,  1868.  She  has  been  affected  with  severe 
asthma  from  her  childhood,  and  different  kinds  of  treatment 
have  been  used  without  any  benefit.  Galvanization  of  the 
vagus  (cateleetrotonus)  has  immediately  relieved  her  from  an 
attack,  and  she  remains  still  free  from  asthma,  after  having 
been  treated  fifteen  times."     (1873). 

Case  XXII. — "  Mr.  J.,  set.  35,  suffered  from  severe  asthma, 
for  which  he  had  been  treated  by  many  excellent  physicians. 
Dr.  Elsberg  sent  him  to  me  September  21st,  1869,  during  an 
intense  attack,  which  had  already  lasted  for  a  fortnight,  en- 
tirely depriving  him  of  sleep.  After  the  first  application  of 
the  galvanic  current,  by  means  of  which  I  endeavored  to  pro- 
duce a  condition  of  anelectrotonus  of  the  vagus,  he  slept  very 
comfortably  the  whole  night,  and  the  paroxysm  disappeared." 

The  reader  will  observe,  that  in  the  treatment  of  these  cases, 
two  of  them  were  treated  by  the  descending  current  and  one 
by  the  ascending,  and  the  results,  as  far  as  the  cure  was  con- 
cerned, were  identical.     Benedict,  Beard  and  Rockwell,^  Wil- 


'  Op.  cit.,  2  cases  reported,  p.  554. 
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son  Phillip,^  and  many  other  authorities,  speak  in  the  highest 
terms  of  this  method  of  treating  asthma. 

Pertussis. 

I  am  afraid,  that  electro-therapeutists  generally  have  been  ex- 
tremely negligent,  in  prosecuting  experimental  research  in  this 
direction ;  and,  I  believe,  to  NefteP  belongs  the  credit  of  being 
the  first  to  bring  the  matter  to  the  notice  of  the  profession. 
He,  however,  says,  that  his  observations  are  not  sufficiently 
matured  for  publication  (1873).  But,  I  sincerely  hope,  he  will 
throw  some  light  on  the  subject,  at  a  time  not  far  distant. 

The  cases,  I  have  myself  treated,  have  been  too  few,  (and 
were  all  taking  other  remedies  at  the  time  they  were  under 
treatment),  for  me  to  hazard  an  opinion  on  the  subject.  How- 
ever, this  is  a  legitimate  field  for  further  experiment,  as  fully 
warranted  by  the  proving. 

Hay  Fever. 

Autumnal  or  summer  catarrh,  or  rose  cold — called  also  haj'- 
asthma,  and  by  a  hundred  other  synonyms,  has  of  late  years 
been  treated  considerably  by  electricity.  NefteP  gives  a  case 
in  his  work,  cured  by  galvanization  of  the  vagus.  Dr.  "W.  F. 
Hutchinson,  of  Providence,  says  he  is  quite  successful  in  break- 
ing up  the  attacks.  Drs.  Beard  and  Rockwell*  allude  to  this 
method  of  treatment,  and  recommend  its  use. 


Angina  Pectoris. 

This  is  an  affection  that  from  the  proving  certainly  ought  to 
be  amenable  to  electrization  of  the  vagus.  Beard  and  Rock- 
well report  three  cases.  One  case  derived  decided  relief  from 
central  galvanization.     (This  grape-shot  process,  as  was  before 

*  22  cases  treated  in  the  Worcester  Infirmary,  and  all  cured. 

*  Op.  cit.,  p.  150. 
"■'  Op.  cit.,  p.  (iH8. 

*  Op.  cit.,  p.  150. 

'  l])ul,  p.  (jU8,  et  seq. 
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remarked  under  this  heading,  includes  the  pneuraogastric 
nerve,  part  of  the  time  of  the  seance,  in  the  circuit).  A  second 
case  was  aggravated  by  strong  galvanization^  and  afterwards  re- 
lieved by  mz'W,  general  faradization  ;  and  a  third  case,  that  also 
recovered  under  general  mild  faradism. 

Dr.  G.  Y.  Poore  reports  the  following  case.* 

Case  XXIII. — P.  M..  set.  42,  admitted  into  the  Seamen's 
Hospital,  for  angina  pectoris,  under  Dr.  Ralfe,  Feb.  24th,  1874. 

History  of  attack. — Four  weeks  before  admission,  whilst  en- 
gaged at  his  work  on  board  ship,  had  a  sudden  attack  of  acute 
pain,  starting  from  the  cardiac  region  and  then  coursing  down 
the  left  arm  as  far  as  the  fingers.  This  was  accompanied  b}^  a 
feeling  of  great  oppression  in  the  chest.  Has  had  three  or  four 
attacks  since. 

Present  condition. — Aged  appearance ;  grey  hairs  plentiful ; 
slight  arcus  senilis ;  pulse  slow,  weak,  intermittent ;  enlarged 
area  of  cardiac  dulness.  Was  treated  with  spirits  of  chloroform 
and  Hoffman's  anodyne,  at  first.  Had  several  attacks  of  pain. 
The  voltaic  battery  was  then  ordered,  March  10th.  After  the 
third  application  patient  felt  much  better,  the  pain  being  less 
severe.  About  thirty  cells  of  Foveaux'  battery  were  applied. 
Still  better  after  a  fourth  application. 

The  method  of  application  was  to  place  the  negative  pole  to 
the  nape  of  the  neck,  and  the  positive  over  the  cardiac  region, 
and  down  the  inner  side  of  the  arm.  Dr.  Ralfe,  writing  in 
reference  to  this  patient,  says :  "  Not  only  is  the  pain  less,  but 
the  general  appearance  had  improved  greatly.  He  looks  less 
aged  and  anxious.  The  pulse,  which  at  first  was  very  irregu- 
lar, is  now  steady,  though  feeble." 

Diabetes  Mellitus. 

CI.  Bernard,t  in  experimenting  on  dogs,  found  that  tempo- 
rary diabetes  occurred  in  those  in  which  he  faradized  the  pneu- 
mogastric  nerve.  This,  I  believe,  was  the  first  instance  in 
which  the  symptom  was  noticed ;  at  least  it  is  the  earliest  men- 

*  Op.  cit.,  p.  165,  et  seq. 

t  Legons  de  Physiologie  experimentale,  1856.    Tome  I. 
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tion  of  the  fact,  as  far  as  I  can  discover,  in  any  medical  work 
or  journal.  Later,  Duchenne*  discovered  that  the  same  occur- 
rence took  place  in  the  human  subject.  He  says:  "I  cannot 
leave  this  subject  without  mentioning  an  experiment  that  I 
made  upon  a  man,  after  faradization  of  the  pncumogastric.  I 
examined  his  urine  (once  only  it  is  true),  and  discovered  the 
presence  of  glucose  by  the  usual  tests  (liquor  potasste  and  Bar- 
reswelTs  solution  .  There  was  no  glucose  in  his  urine  ordina- 
rily'." Afterwards  this  fact  was  noticed  by  a  number  of  other 
authorities,  and  now  it  is  an  established  truth  well  known  to 
the  profession  in  general.  Acting  upon  this  hint,  in  1873,  I 
treated  two  cases  of  diabetes  by  faradizing  both  vagi,  after  Du- 
chenne's  method  (to  be  hereafter  described) ;  the  sugar  gradu- 
ally lessened  in  quantity,  as  did  also  the  amount  of  urine 
passed,  and  finally  disappeared,  and  the  men  are  to-day  (1877) 
hale  and  hearty.  These  cases  have  already  been  reported  else- 
where,t  or  they  would  be  given  here  in  detail.  As  these  kind 
of  cases  are  not  ones  generally  sent  to  an  electro-therapeutist, 
my  experience  in  treating  them  has  thus  far  been  very  limited  ; 
in  fact  these  are  the  only  cases  in  which  I  have  had  an  oppor- 
tunity to  try  the  experiment. 

Althaus,:}:  in  the  new  edition  of  his  work,  makes  these  re- 
marks: "Whatever  may  be  the  nature  and  causation  of  dia- 
betes, there  can  be  no  doubt  that  the  parts  forming  the  iloor  of 
the  fourth  ventricle,  and  more  particularly  the  roots  of  the 
pncumogastric  nerves,  play  an  important  part  in  its  production 
and  continuance. 

It  is  likewise  certain  that  the  continuous  current,  when  ap- 
plied to  the  pncumogastric,  is  transmitted  to  the  floor  of  the 
fourth  ventricle,  and  galvanization  of  the  pncumogastric  seems 
to  be  the  rational  remedy  for  diabe'tcs.  Signitr  Mariano  Sem- 
mola§  states  that  electrization,  both  l)y  (he  continucMis  and  in- 
duced currents,  causes  in  diabetic  patients  a  diminution  of  the 
(piantity  of  sugar  excreted,  and  sometimes  also  of  tlie  (piantity 

*  Op.  cit.,  p.  104,  et  seq  ;  publislieil  1871. 

t  Medical  Union,  June,  1S74. 

X  Op.  cit.,  p.  OLM. 

^  Comples  Jicndus,  18'jJ,  NOl.  11!.,  j>.  39U. 
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of  urine.  The  results  of  the  treatment  are  said  to  be  eitlier 
temporary  or  permanent.  "When  the  patients  recover,  he  be- 
lieves them  to  have  suffered  from  an  idiopathic  neurosis ;  but 
w^here  the  results  were  temporary,  he  suspects  the  presence  of 
structural  lesions  in  the  floor  of  the  fourth  ventricle."  JSTow 
here  are  two  men  who  stand  at  the  very  head  of  the  profession 
in  Europe,  in  the  department  of  electro-therapeutics,  who  know 
that  galvanization  and  faradization  of  the  vagi  will  both  cause 
and  cure  excretion  of  sugar  in  the  urine — will  both  produce  and 
counteract  an  excessive  flow  of  urine — and  still  will  not  admit 
that  there  is  even  one  grain  of  truth  in  the  doctrine  taught  by 
the  immortal  Hahnemann.  It  is  very  probable  that  these  au- 
thorities are  quite  right  in  their  location  of  the  lesion  ;  indeed 
we  have  every  reason  to  believe  it  is  so  situated.  Dr.  William 
Dickenson*  made  post  mortem  examinations  of  a  number  of 
patients  who  died  of  diabetes,  and  found  this  to  be  the  fact,  but 
in  many  of  them  there  were  also  pathological  changes  in  the 
spinal  cord,  medulla  oblongata,  and  in  other  parts  of  the  ner- 
vous centres.  This  seems  to  correspond  with  the  experience  of 
other  and  later  authorities.  But  surely  these  pathological  facts 
do  not  '"'•  point  to  electrization  of  the  pneumogastric  as  the  rational 
remedy  as  Dr.  Althaus  says.  Will  any  homoeopathic  phy- 
sician accept  such  an  explanation  as  to  how  the  cure  takes 
place  ?  Surely  not.  There  is  only  one  explanation,  and  a  very 
plain  one  :  galvanization,  or  faradization  of  the  pneumogastric 
nerves  cures  diabetes,  according  to  the  law  of  similars. 

Nausea  and  Vomiting. 

The  effect,  produced  on  the  stomach  by  electrization  of  the 
lower  ends  of  the  vagi,  is  very  marked,  in  causing  gastralgia, 
nausea  and  vomiting.  The  symptoms  are  first  mentioned  by 
Bernard  and  described  by  M.  Meyer,^  and  are  constant 
symptoms  with  a  strong  current ;  and  even  sometimes,  in 
very  sensitive  patients,  occur  after  using  a  very  medium 
strength.     Dr.  Frederic  D.  Lente,  of  Cold  Spring,  N.  Y.,  re- 

*  Med.  Times  and  Gazette,  March,  1870. 
^  Medical  Electricity,  p,  86.  • 
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ports  eighteen  cases  of  vomiting,  of  the  most  troublesome  and 
intractable  types,  entirely  cured  by  a  faradic  current,  trans- 
mitted from  spine  to  pit  of  stomach.  This  included  the  lower 
part  of  the  pneumogastrics  in  the  circuit ;  we  cannot,  there- 
fore, but  conclude,  that  the  cures  depended  upon  the  eftect  the 
electricity  produced  on  these  nerves.  All  his  cases,  with  one 
or  two  exceptions,  began  to  improve  after  the  first  treatment ; 
and  these  were  first  aggravated^  temporarily-,  by  too  strong  a 
dose,  and  afterwards  cured.  M.  Le  Coniat,*  a  French  physician, 
presented  a  paper  to  the  ]^ew  York  Medical  Association,  ou 
the  treatment  of  sea-sickness  by  the  faradic  current ;  but,  un- 
fortunately, he  combined  the  use  of  atropine  with  his  treat- 
ment, which,  of  course,  destroys  the  value  of  his  experiments. 
He  says,  that  ninety  per  cent,  of  his  cases  were  cured.  These 
facts,  I  think,  should  justify  us  in  enlisting  electricity  as  a 
remedy  for  the  obstinate  vomiting  that  occurs  sometimes  in 
pregnancy,  and  so  often  resists  all  ordinary  treatment,  and  sets, 
both  patient  and  physician,  at  their  wits'  end ;  also  in  the 
vomiting  that  supervenes  in  cases  of  puerperal  fever,  and,  in 
fact,  wherever  we  meet  this  symptom,  where  it  is  not  controll- 
able by  drug  medication.  I  am  not  aware  of  galvanization  of 
the  vagi  ever  having  been  used  as  a  remed}^  for  gastralgia ;  but 
this  symptom  often  yields  to  topical  applications  of  the  faradic 
current  to  the  pit  of  the  stomach  ;  indeed,  it  sometimes  seems 
little  short  of  magical,  how  a  seance  of  one  or  two  minutes 
will  lull  the  pain,  even,  when  caused  by  chronic  organic  dis- 
ease. 

Heart  and  Lungs. 

The  treatment  of  diseases  of  these  organs,  by  electrizing  the 
vagi,  lias  met  with  but  little  attention  at  the  hands  of  the 
electro-tlicrapeutists ;  in  fact,  it  is  scarcely  alluded  to  in  any 
work.  J>eard  and  Rockwell '  say,  that  "  Flicss  experimented 
witli  the  galvanic  current  in  twenty-four  cases  of  heart  trouble, 
nineteen  of  which  were  functional,  and  five  of  an  organic  char- 
acter. 

*  Archives  of  Ncuralogy  and  Electrology,  Vol.  I,  p.  193. 

'  Op.  cit.,  p.  007. 
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All  the  cases  were  more  or  less  relieved,  even  those,  depend- 
ant on  structural  lesion,  while  the  majority  of  the  cases  were 
permanently  cured. 

His  method  of  treatment  was  daily  application  to  the  pneu- 
mogastric  in  the  neck,  of  mild,  descending  galvanic  currents, 
for  one  or  two  minutes.  Temporary  abatement  of  the  symp- 
toms followed  each  application."  What  the  symptoms  were, 
that  were  abated,  they  do  not  say,  and  it  certainly  is  not  likely 
that  the  whole  twenty-four  cases  presented  the  same  group  of 
symptoms.  There  is  not  much,  that  is  definite,  to  be  learned 
from  these  very  general  observations ;  but  they  serve  to  show 
that  there  is  a  wide  field  of  usefulness  in  the  future  of  this 
method  of  treating  some  cardiac  difficulties  ;  a  whole  territory 
indeed,  as  yet  unexplored  and  full  of  promise. 

In  lung  diseases  medical  literature  is,  if  possible,  more  barren 
of  information.  I  can  find  nothing  trustworthy  at  all  on  the 
subject.  It  is  true,  that  there  are  some  astounding  assertions 
made  by  one  man,  with  regard  to  the  cures  he  has  made  of  a 
great  number  of  cases  of  phthisis,  even  when  in  advanced 
stages ;  but,  I  regret  to  say,  they  do  not  bear  the  stamp  of 
truth,  and  for  that  reason  I  forbear  even  recording  the  name  of 
the  author.  As  far  as  my  own  experience  goes,  I  do  not  be- 
lieve, that  disease  affecting  the  lung  structure  itself,  is  at  all 
influenced  by  any  form  of  electricity  applied  to  the  pneumogas- 
trics ;  however,  at  the  same  time,  I  must  say  that  I  do  not  feel 
qualified  to  give  that  as  a  positive  opinion  ;  but,  judging  from 
the  provings  of  the  current  on  the  healthy  nerve,  and  what 
little  clinical  experience  I  have  had  in  these  diseases,  I  am 
strongly  impressed  with  the  idea,  that  it  is  not  homoeopathic  to 
diseases  of  nutrition,  aftecting  parenchyma  of  the  lung. 

Couan. 

There  is  a  cough  very  similar  to  that  of  rumex  crispus,  or 
lachesis,  produced  by  galvanizing  the  central  portion  of  the 
vagi.  There  are  some  patients  so  extremely  sensitive  to  the 
action  of  the  current,  that  even  when  administered  to  them  in 
the  mildest  possible  degree  of  intensity,  this  symptom  becomes 
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SO  annoying,  as  to  necessitate  a  discontinuance  of  the  seance. 
These  are  of  course  very  exceptional  cases ;  but  I  have  never  met 
with  a  patient,  who  could  not  be  made  to  cough  by  a  very 
moderate  current.  It  is  most  easil}'  caused  by  closure  of  the 
cathode,  next  by  opening  of  the  anode,  and  is  most  difficult 
and  requires  a  current  that  cannot  be  used  with  safety,  to 
cause  it  at  duration.  As  far  as  I  can  gather,  I  know  of  no 
instance  of  this  symptom  having  been  made  any  clinical  use  of. 
Possibly  it  mio;ht  prove  useful  in  hypersesthesia  of  the  larynx, 
with  nervous  cough,  where  the  symptoms  are  not  quite  covered 
by  any  drug  remedy.  Before  leaving  this  subject,  I  would 
call  special  attention  to  the  fact,  that  in  the  hands  of  tyro- 
electro-therapeutists,  electrization  of  the  vagi  is  an  operation 
that  is  full  of  danger,  indeed,  no  matter  how  experienced  a 
physician  may  be  in  this  department  of  medicine,  it  behooves 
him  to  proceed  with  a  great  deal  of  caution,  and  to  recollect 
that  he  cannot  commence  his  seance  with  too  mild  a  current, 
and  that  he  must  not  increase  it  beyond  the  point  at  which  the  'pa- 
tient is  conscious  that  the  current  is  being  transmitted.  It  may  be 
well  here  to  quote  Duchenne's  opinion  on  the  subject.'^ 

"  This  procedure  is  not  always  free  from  danger.  I  need 
only  recall  the  important  organs  that  are  subject  to  the  pneu- 
mogastric,  in  order  to  impress  upon  my  brethren  the  need  of 
great  caution  in  similar  researches.  The  following  accident 
occurred  in  my  practice,  and  may  serve  as  a  warning  to  others. 
Whilst  moving  a  rhcophore  over  the  lateral  and  superior  parts 
of  the  pharynx,  with  a  current  of  rapid  intermission,  but  mod- 
erate intensity,  the  patient  fell  suddenly  into  syncope.  When 
restored,  he  said  he  had  experienced  a  kind  of  suttbcation  and 
an  indefinable  sensation. 

Since  then  having  faradized  the  pneumogastric  many  times, 
and  at  the  same  height,  with  one  intermission  per  second,  and 
with  a  very  moderate  current,  the  same  accident  has  not  oc- 
curred, but  the  pra}  cordial  sensation  has  been  lelt  every  time. 
I  once  saw  the  necessary  caution  neglected,  in  fnradizing  the 
pharynx  of  a  young  man  in  whom  that  organ  and  the  velum 

*  ()[)  cit.,  p.  lOi. 
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palati  were  paralyzed,  consecutive  to  an  angina.  A  j^rofound 
syncope  was  immediatel}^  produced  by  the  operation,  and  in 
this  case  I  have  no  doubt  that  the  pneumogastric  had  been  irri- 
tated by  the  current."  Several  years  ago  a  very  similar  acci- 
dent occurred  in  my  own  practice.  While  faradizing  the  soft 
palate,  the  patient  happened  to  turn  her  head  around,  and  the 
electrode  slipped  off  the  palate  and  on  to  the  posterior  and 
lateral  part  of  the  pharynx,  just  over  the  seat  of  the  pneumo- 
gastric nerve,  and  although  the  current  could  not  possibly  have 
acted  upon  the  part  for  more  than  a  fraction  of  a  second,  an 
immediate  swoon  was  the  result.  Though  considerably 
alarmed  for  the  safety  of  my  patient,  I  could  not  help  compar- 
ing her  condition  with  an  ordinary  fainting  fit.  In  the  latter 
the  patient  begins  to  feel  sick,  cold  perspiration  appears,  he 
turns  deathly  pale  and  finally  falls.  But  this  patient,  to 
use  a  common  expression,  "  fell  all  in  a  heap,"  muscles 
totally  relaxed,  eyes  set,  face  gradually  turned  pale,  and  I 
think  she  must  have  remained  in  this  condition  half  an  hour. 
All  the  ordinary  means  of  favoring  resuscitation  having  been 
used,  she  finally  showed  signs  of  returning  vitality  ;  but  only 
for  a  moment  or  two,  when  she  again  fainted,  and  con- 
tinued to  have  fainting  spells  of  a  few  minutes  duration,  with 
only  short  intermissions,  all  the  forenoon  of  that  day.  She 
could  not  afterwards  describe  any  of  her  sensations.  The 
period  of  her  fainting  and  awakening  until  she  finally  came  to, 
seemed  to  have  been  one  of  total  oblivion.  I  hope  that  these 
warnings  may  prove  of  service  to  such  of  my  readers  as  contem- 
plate administering  this  remedy,  and  that  it  may  save  them 
having  a  case  of  the  kind  to  treat  or  record. 


CHAPTER  X. 

SPLAISTCIIi^IC  NERVES. 

In  speaking  of  epilepsy,  page  37,  we  entered  fully  into  the 
symptoms  of  that  disease  in  which  galvanism  of  these  nerves 
appeared  to  be  indicated.  What  was  then  stated,  embraced 
pretty  much  all  that  we  have  to  say  in  regard  to  the  first 
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symptom  of  the  proving.  The  second  symptom  is: — Peristaltic 
motions  of  intestines  cease.  I  have  but  little  to  say  -with 
regard  to  the  utility  of  this  symptom  in  clinical  practice.  It 
Avas  first  described  as  before  mentioned  by  Pfluger,  and  the 
current  seems  to  act  in  producing  both  symptoms,  by  its  eftect 
on  the  vasomotor  nerves :  causing  engorgement  of  the  blood- 
vessels of  the  intestinal  canal,  and  at  the  same  time  depriving 
the  brain  of  its  accustomed  blood  supply.  Hence  pallor  of 
countenance — peristaltic  motions  of  intestines  cease.  Electriza- 
tion of  this  nerve  might  be  tried  in  obstinate  constipation, 
caused  by  a  deficiency  of  peristaltic  action.  It  certainly  seems 
as  if  it  were  homoeopathic  to  the  condition. 

PHREmC  NERVES. 

Electrical  stimulation  of  these  nerves  has  mostl}-  been  made 
use  of  antipathically  in  cases  of  suspended  animation,  as  from 
drowning,  etc.,  in  order  to  produce  contraction  of  the  dia- 
phragm, and  thus  assist  in  keeping  up  artificial  respiration. 

Homoeopathically  it  ought  to  cure  spasmodic  action  of  the 
diaphragm,  hiccough,  etc.  I  once  used  it  successfully  in  a  case 
of  obstinate  hiccough.  It  is  very  diflicult,  however,  to  make  a 
satisfactory  application  of  electricity  to  the  phrenic  nerves, 
without  at  the  same  time  infiuencing  both  the  sympathetic 
and  pneumogastric,  except  in  very  lean  persons,  in  whom  the 
nmscles  of  the  neck  (which  act  as  land-marks)  stand  out  in 
bold  relief.  Beard  and  Rockwell,  mention  two  cases  of  obsti- 
nate hiccough,  which  they  claim  to  have  cured  by  galvaniza- 
tion of  the  8ymi)athetic  and  pneumogastric.  It  is  possible  that 
the  cure  may  have  been  due  to  the  galvanization  of  the  vagus; 
as  electrization  of  that  nerve  produces  hiccough,  but  not  in  the 
same  degree  as  electrization  of  the  phrenic  ;  but  it  is  not  at  all 
likely  that  the  effect  of  the  current  on  the  sympathetic  nerve 
had  anything  whatever  to  do  with  the  cure ;  and  taking  into 
consideration  that  in  the  ordinary  methods  of  galvanizing,  the 
liiiciMiiogastrics,  (that  is  outside  the  neck),  the  jihrenic  nerves 
must  be  included  in  the  circuit.  I  think  "-alvanism  of  the 
jihrcnic  is  entitled  to  the  credit  of  the  cure.  Certainly  it  is 
entitled  to  as  large  a  share  of  it  as  the  pneumogastric. 
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CHAPTER  XI. 

SPIIiTAL  CORD. 

Electrization  of  the  spine  is  used,  or  rather  abused  for  every 
possible  form  of  nervous  disease,  whether  it  is  indicated  or  not. 
It  is  a  "  dernier  resort "  for  the  old  school  to  fall  back  upon, 
whenever  they  don't  know  exactly  what  to  do  for  a  case. 
"Try  electricity  along  the  spine,"  they  say.  Well,  how  do 
they  try  it^i  An  old  second-hand  magnetic  machine  is  often 
borrowed  and  the  handle  turned  by  a  cook,  bottle-washer,  or 
stable  boy,  and  the  electrodes  manipulated  by  a  well  meaning 
daughter  or  son  of  the  patient.  Up  and  down,  the  spine  is 
rubbed  with  the  sponges,  or  worse  still,  with  the  naked  metal- 
lic electrodes.  At  one  moment  the  patient  feels  no  current,  at 
the  next  he  screams  with  the  pain.  The  person  applj^ing  it  is 
frightened,  the  young  man  at  the  "  wheel "  is  scared.  The 
patient  feels  much  worse,  but  electricity  has  been  tried,  and  failed. 
The  treatment  was  too  severe.  The  shock  produced  by  it  on 
the  nervous  system  was  too  great,  and  so  poor  electricity  gets 
blamed  for  the  ignorance  of  the  doctor,  and  the  short-coming 
of  the  nurses. 

In  applying  electricity  to  the  spine,  other  parts,  as  portions 
of  thci  great  spmpathetic,  pneumogastric  roots  of  the  spinal 
nerves,  etc.,  are  unavoidably  included  in  the  circuit,  so  that  in 
addition  to  the  symptoms  given  under  the  sub-heading,  Spinal 
Cord,  page  20,  we  have  also  a  number  of  the  symptoms  which 
are  recorded  under  sympathetic,  etc.  Practically,  however,  this 
is  a  matter  of  no  importance  whatever,  as  the  location  to  apply 
the  current  is  the  principal  point  to  know  after  all ;  and  if  we 
understand  that,  by  applying  a  pair  of  rheophores  to  certain 
points  of  the  body  we  produce  or  cure  a  certain  train  of  symp- 
toms ;  I  do  not  think  it  makes  much  diiference  whether  the 
patient  is  cured  by  the  action  on  one  or  the  other  tissue,  that 
is  as  long  as  it  is  utterly  impossible  to  electrize  one,  without 
at  the  same  time  affecting  the  other. 

Electricity  is  often  useful  in  spinal  anaemia,  congestion,  in 
many  forms  of  spinal  paralysis,  epilepsy,  chorea,  backache  of 
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women  of  uncertain  pathology,  spasm  of  single  muscles,  as 
torticollis,  etc.,  and  even  in  tetanus  it  is  frequently  indicated, 
and  we  have  on  record  many  cases  of  this  latter  affection,  which 
have  been  cured  by  its  use. 

Spinal  Anemia. 

The  characteristic  symptoms  of  spinal  ansemia  ditfer  some- 
what according  to  location  at  which  it  exists.  We  will  there- 
fore take  up  for  consideration  the  different  parts  of  the  spine 
in  their  order  from  above  downwards. 

Cervical  region. — Tenderness  over  seat  of  the  disease. 
Vertigo.  Noise  in  ears.  Muscce  volitantes.  Headache.  Insomnia. 
ISTeuralgic  pains  in  cervical  region.  Clonic  spasms.  Contrac- 
tion of  muscles^  supplied  by  nerves  issuing  from  cervical  region. 
Nausea.  Pains  in  stomach.  Aphonia.  Hiccough.^  etc.  Some 
one  or  more  of  these  symptoms  are  often  absent,  or  obscurely 
marked,  but  no  matter  which  one  is  absent,  we  have  in  this 
affection  a  complete  picture  of  a  proving  of  the  electric  current. 

Dorsal  region. —  Tenderness.  Gastralgia.  Nausea.  Vomit- 
ing. Fyrosis.  Acidity  of  stomach.  Palpitations  of  heart.,  and 
irregularity,  occasional  attacks  of  syncop)e.  Difficulty  of  breath- 
ing^ cough.  Intercostal  neuralgia,  spams  of  muscles  or  paralysis, 
occasionally  epileptiform  convulsions. 

Lumbar  region. —  Tenderness.  Neuralgia  affecting  thighs, 
legs,  and  muscles  of  the  back.  Difficult  urination.  Inconti- 
nence of  urine.  Pain  in  uterus,  ovaries  and  rectum.  Contraction 
of  muscles  of  lower  extremities,  paralysis. 

In  many  cases  we  have  any  two  of  these  regions  affected, 
commonly  the  cervical  and  lumbar,  or  cervical  and  dorsal 
regions,  and  occasionally  the  whole  spine. 

A  favorable  prognosis  may  almost  always  be  given  in  this 
affection,  although  long  standing  cases  arc  sometimes  trouble- 
some at  first.  I  can  call  to  mind  no  instance  of  persevering 
treatment  by  one  or  other  form  of  current  having  failed  to 
make  a  complete  and  perfect  cure. 

Hammond  ^  remarks:  "There  is  a  remedy  which  apparently 

'  Op.  Cil.,  i>.  KM,  iiiid  Wi[. 
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either  contracts  or  enlarges  the  diameter  of  the  blood-vessels, 
and  which  is  more  eflicatious  in  removing  spinal  irritation  than 
any  other  with  which  I  am  acquainted,  and  that  is  the  direct 
galvanic  current."  This  authority  on  the  pages  immediately 
following  this  quotation,  reports  a  number  of  cases  illustrating 
the  force  of  these  remarks.  Beard  and  RockwelP  also  record 
several  cases.  Dr.  W.  F.  Hutchinson,^  of  Providence,  R.  I., 
has  on  record  the  annexed  case. 

Case  XXIV.— -"Mrs.  M.,  set.  40,  native  of  Rhode  Island. 
Has  suffered  for  two  years  from  spinal  irritation  in  so  advanced 
a  state  as  to  call  for  medical  interference,  during  which  time 
she  was  seen  by  a  number  of  physicians,  returning  finally  to 
where  she  should  have  remained  from  the  first,  to  the  care  of 
her  family  attendant.  Dr.  Baker,  by  whom  she  was  placed 
under  my  charge.  The  symptoms  were  nausea,  great  distress 
after  meals,  flatulence,  and  persistent  insomnia.  Pain  loas 
almost  constant,  and  was  of  neuralgic  lancinating  character,  ex- 
tending from  the  cervio-occipital  region  down  the  spine  as  far 
as  the  first  lumbar  vertebra,  and  thence  around  the  waist,  giv- 
ing the  sense  of  constriction  which  w^e  usually  notice  in  spinal 
irritation. 

Menstruation  was  regular  and  bowels  in  excellent  condition, 
considering  the  quantities  of  drugs  aimlessly  given  by  various 
charlatans  whom  she  had  consulted.  The  diflaculty  most  com- 
plained of  was  sleeplessness.  "If  I  can  only  sleep,  Doctor, 
without  an  anodjme,  I  shall  soon  get  well."  Concurring  in 
this  opinion  and  believing  that  the  case  was  one  of  general 
nervous  hypersesthesia,  induced  by  spinal  irritation,  a  careful 
examination  was  made  of  the  column.  Firm  pressure  wnth 
both  thumbs  over  the  transverse  process  was  steadily  carried 
down  from  the  nape  of  the  neck,  but  no  sensitive  spot  was 
found.  With  a  small  rubber-tipped  hammer  and  pleximeter, 
percussion  was  practiced  upon  the  body  of  each  vertebra  suc- 
cessively, with  a  negative  result,  until  the  first  lumbar  was 
reached,  wdien  she  exclaimed:  "0  Doctor,  that  goes  through 

1  Op.  Cit.  p.  449,  et-seq. 

^  Archiv  Electrol.  and  Neurology,  p.  66,  and  seq. 
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me  like  fire!"  Xo  amount  of  pressure  my  thumbs  could  make 
would  produce  this  result,  which  a  slight  tap  repeated. 

Treatment  was  at  once  commenced  with  the  same  battery* 
previously  employed,  in  the  following  manner :  Upon  a  stool 
which  is  fitted  with  a  copper  plate  in  the  centre  of  the  seat, 
covered  with  sponge,  the  patient  was  seated  in  such  a  manner 
as  to  cause  the  coccyx  to  press  firmly  upon  the  plate,  to  which 
was  attached  the  cathodic  pole  cord,  the  anode  being  a  carbon 
plate,  two  inches  square,  also  sponge  covered.  The  latter  was 
strongly  pressed  against  the  seventh  cervical  vertebra,  and  the 
current  from  four  cells  turned  on.  is"o  sensation  being  felt, 
the  force  was  gradually  increased  to  ten  cells,  when  she  felt,  as 
she  expressed  it,  a  current  as  if  of  warm  water  flowing  down 
her  back  as  far  as  the  painful  point,  and  thence  all  over  and 
through  the  pelvis.  The  first  application  lasted  ten  minutes, 
with  the  ordinary  soothing  effect,  and  the  patient  was  directed 
to  abstain  from  her  usual  anodyne  at  bed-time,  taking  in  its 
place  a  cup  of  strong  beef-tea,  and  to  return  the  next  day. 
N"ext  day  came  and  with  it  Mrs.  M.,  jaded  and  worn  from  a 
restless  night.  The  same  mode  of  application  was  practiced, 
with  the  addition  of  two  or  three  rapid  reversals  of  current,  by 
means  of  the  commutator.  Next  day,  she  reported  about  an 
hours  sleep,  and,  to  make  a  short  story,  from  this  time  until 
complete  recovery  from  every  symptom  was  established,  a 
period  of  three  months,  the  upward  march  was  with  a  steady 
step,  and  but  few  back  slidings.  To-day,  four  months  since,  I 
last  saw  the  lady,  her  husband  tells  me  that  she  continues  in 
excellent  health." 

I  have  selected  this  case  to  show  that  even  when  ai)itlied  in 
the  most  bungling,  unscientific  manner,  electricity  will  some- 
times affect  a  cure.  There  is  no  doubt  in  my  mind  that  if  in 
this  case  a  current  of  a  much  less  intensity  so  ap})lied,  that  its 
force  would  be  concentrated  as  nearly  as  possible  in  the  pain- 
ful Hjtot,  and  without  the  use  of  the  rhcotrope  (to  which  Dr. 
11.  gives  so  mueh  importanee),  that  the  cure  of  this  case  would 
have  taken  place  much  sooner.     All  Dr.  Hammonds  cases,  just 

*  Siemens  and  Ilalslu-'s  as  niadu  l>y  Iho  Gulvano  Faradii;  Mfng.  Co. 
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alluded  to,  (but  which  were  correctly  treated),  were  cured  in  a 
very  much  shorter  time.  The  average  time  under  treatment 
being  five  weeks. 

SPmAL  COITGESTION". 

This  affection  has  a  great  many  symptoms  that  also  exist  in 
the  disease  last  described.  The  salient  symptoms  of  an  ordi- 
nary case  of  this  disease  are :  Heat  in  the  part  affected^  with  a 
dull  aching  sensation  but  no  tenderness  on  pressure.  Paralysis 
or  paresis^  with  ancesthesia  or  else  hypercesthesia  of  the  parts  of 
the  body  below  the  location  of  the  difficulty.  Twitching  of 
muscles.     Darting  pains  along  the  nerves. 

When  the  congestion  exists  in  the  cervico-dorsal  region,  there 
are  dyspnoea  and  palpitation  of  the  heart.  When  below  that 
point,  difficult  urination,  with  incontinence,  constipation  but  in- 
voluntary evacuations.  Pain  and  sense  of  constriction  of  chest 
and  abdomen.  We  certainly  have  symptoms  enough  here  char- 
acteristic of  the  efforts  of  electricity,  to  warrant  us  prescribing 
it  in  a  case  of  the  kind.  Hammond  ^  says :  "  Electricity  is  always 
useful.  The  constant  current  should  be  applied  to  the  spine 
over  the  part  affected,  and  the  intensity  and  quantity  should 
be  as  great  as  the  patient  can  endure  without  much  discomfort. 
I  am  not  sure  that  it  makes  much  difference  in  which  direction 
the  current  be  passed.     Of  its  benefit  I  have  no  doubt." 

All  authorities  are  agreed  upon  this  point.  Perhaps  there 
is  no  affection  more  generally  sent  to  specialist  for  treatment ; 
and  I  doubt  if  any  can  be  given  a  more  favorable  prognosis,  if 
uncomplicated  and  met  with  in  the  early  stage. 

CHOREA. 

When  I  had  charge  of  the  department  of  nervous  disease 
at  the  Brooklyn  Homoeopathic  Hospital  Dispensary,  I  had 
ample  opportunity  of  testing  the  value  of  electrization  of  the 
spine  in  this  affection.  I  think  almost  without  exception,  my 
cases  all  got  well  without  an}^  other  treatment. 

1  Op.  Cit.,  p.  385. 
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Ouimus^  treats  all  his  cases  with  an  ascending  galvanic 
current,  passed  along  the  vertebral  column  and  through  the 
affected  limb  for  thirty  to  fifty  minutes,  and  reports  successes. 

Duchenne  ^  speaks  in  the  highest  terms  of  the  treatment  and 
reports  the  subjoined  cases. 

Cases  XXV.  and  XXVI. — "  I  have  submitted  to  the  action 
of  continuous  currents  of  from  30  to  50  elements  of  my  sul- 
phate of  lead  battery  two  cases  of  chorea,  in  young  subjects, 
aged  respectively  14  and  16  years ;  the  current  traversing  the 
affected  limbs  and  the  vertebral  column,  in  a  direction  some- 
times ascending,  and  sometimes  descending,  and  each  seance 
having  lasted  from  ten  to  fifteen  minutes.  In  one  of  these 
cases,  both  the  upper  and  one  of  the  lower  limbs  were  aftected 
by  the  partial  muscular  contractions.  The  patient  was  cured 
in  fifteen  applications  ;  a  progressive  improvement  having  been 
obtained  after  the  first  few.  The  other  case,  in  wdnch  the 
muscular  spasms  were  less  general,  but  of  more  than  a  years 
duration,  derived  no  benefit  from  the  continuous  current 
applied  in  the  same  manner." 

Case  XXVII. — "  A  young  lad  had  been  suffering  from  chorea 
for  five  months.  I  caused  the  passage  of  a  descending  current 
from  30  elements  of  my  sulphate  of  lead  battery,  during  five 
or  six  minutes,  through  each  of  the  limbs  agitated  by  choreic 
contractions.  The  hands  were  placed  alternately  in  a  basin  of 
water  in  relation  with  the  negative  pole  ;  and  the  rheophore  of 
tlie  positive  was  placed  on  a  point  corresponding  to  the  origin 
of  the  brachial  plexas.  After  the  second  application,  the  agi- 
tation of  the  upper  limbs  had  notably  diminished.  I  then 
passed  a  descending  current  through  the  lower  limbs  and  (fol- 
lowing the  direction  of  the  spinal  cord)  through  the  trunk, 
which  was  the  seat  of  some  isolated  convulsive  contractions. 
From  that  time  the  improvement  was  progressive,  and  after 
I'ourteen  ai»plication8  the  young  patient  was  cured." 

Most  works  on  electro-theraj)y,  are  full  of  just  such  cuv^es ; 
l)ut,  as  in  these,  galvanisiu  ot"  tiic  aff'ected  j»arts  was  made  use 
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of  as  well  as  galvanism  of  the  spine.  True  to  their  faith,  the 
allopaths  seem  bound  to  mix  their  medicines,  and  think  there 
is  no  virtue  in  any  prescription  that  does  not  contain  an  adju- 
vant. In  these  cases,  galvanism  of  the  aft'ected  muscles  was 
unnecessary  as  an  auxilliary  measure,  which  Duchenne,  had  he 
taken  the  trouble  to  try  the  effect  of  galvanizing  the  spine, 
alone  would  have  discovered. 

Backache. 

For  the  want  of  a  better  term,  I  am  obliged  to  use  the  above, 
although  well  aware  that  the  vagueness  of  the  name  will  be 
found  fault  with.  Before  proceeding  any  further  with  the 
subject,  I  will  define  accurately  what  I  mean  by  the  term,  or 
rather  on  the  principle  of  exclusion  will  first  describe  what  I 
do  not  mean.  I  do  not  mean  the  pain  that  occurs  as  a  symp- 
tom of  various  spinal  diseases,  as  myelitis,  spinal  ansemia,  or 
hypersemia,  cervico-occipital,  cervico-brachial,  intercostal,  or 
other  forms  of  pure  neuralgia,  nor  do  I  mean  the  pain  sympto- 
matic of  fatty  disease  of  the  heart,  of  ovarian  or  uterine  die- 
eases,  or  that  which  occurs  in  malignant  diseases  of  the  viscera. 
The  affection  I  allude  to  is  simply  backache  and  nothing  more. 
We  examine  the  uterus  and  its  appendages  and  nothing  ab- 
normal is  found.  We  carefully  percuss  and  auscultate  the 
lungs,  and  find  them  sound :  the  abdominal  viscera  are  entirely 
free  from  disease,  the  spine  is  not  tender  to  pressure.  In  short, 
as  far  as  human  senses  can  ascertain,  the  patient  is  free  from 
any  pathological  lesion  whatever ;  but  the  backache  remains 
and  is  positively  the  only  symptom  the  patient  complains  of. 

It  is  both  constant  and  severe,  sometimes  relieved  by  the 
pressure  of  a  tight  fitting  corset,  which  the  patient  is  often 
obliged  to  wear  all  night,  so  excruciating  is  the  agony  when 
the  pressure  of  it  is  removed.  In  other  cases  the  reverse  of 
this  is  true,  and  the  patient  can  wear  nothing  tight  around  the 
body.  The  pain  is  sometimes  aggravated  by  motion,  sometimes 
by  rest.  Some  persons  are  worse  before  a  storm,  others  are  not 
affected  by  the  condition  of  the  weather,  it  is  an  affection 
almost  exclusively  confined  to  females  of  the  upper  classes  liv- 
ing in  cities,  between  the  ages  of  17  and  40,  who  move  in  the 
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best  society,  who  have  little  to  employ  either  bod}'  or  mind, 
who  live  amidst  continual  excitement,  are  quite  irregular  as  to 
eating  and  sleeping,  constantly  violating  every  law  of  nature, 
and  in  short  leading  a  very  artificial  sort  of  life.  The  pain 
may  occur  in  any  part  of  the  spine,  but  is  most  commonly 
located  just  above  the  small  of  the  back.  This  is  what  I  mean 
by  backache,  and  if  anyone  will  suggest  a  better  term,  I  will 
be  happy  to  discard  this  one.  This  disease  is  a  bugbear  to  the 
profession.  Remedy  after  remedy  is  prescribed  with  little  or 
no  benefit,  and  as  a  dernier  resort  the  patient  is  sent  to  the 
office  of  the  electro-therapeutist.  A  large  proportion  of  the 
cases  sent  to  me  for  treatment  are  cases  of  this  kind,  and  I 
have  no  doubt  that  the  experience  of  other  specialists  is  similar. 
The  first  impression  a  physician  gets  on  seeing  a  patient 
afflicted  with  this  trouble  is,  that  it  is  a  case  of  rheumatism. 
Kow  I  am  well  convinced  that  it  is  not.  For  in  the  first  place 
it  yields  readily  to  galvanism  assiduously  used,  after  a  certain 
method,  to  be  again  described,  which  rheumatism  does  not. 
In  the  second  place,  it  occurs  in  patients,  who  show  no  ten- 
dency to  rheumatism  elsewhere,  and  who  never  have  had  it  in 
any  form,  and  thirdly  because  when  the  backache  is  once  re- 
moved it  does  not  show  the  same  disposition  to  return  that 
rheumatism  does,  nor  has  it  any  tendency  to  metastasis.  I 
have  never  seen  any  description  of  the  disease  in  a  medical 
woi'k.  Neftel,*  however,  reports  several  cases  of  backache  cured 
by  electricity.  The  two  following  cases  among  the  number, 
which  I  select  as  representative  types  of  the  ordinary  cases  we 
are  called  upon  to  treat,  and  also  fairly  representing  what  can 
be  done  by  electricity  in  curing  sucli  cases. 

Case  XXVIII. — "  Miss  G.,  a)t.  23,  suitered  for  years  from 
pain  in  the  middle  portion  of  the  back.  Her  general  health 
was  very  good,  and  no  affection  of  any  organ  could  be  found. 
I  applied  tlic  elongated  anode  to  the  painful  part  of  the  sjiine, 
tlic  broad  cathode  ))cing  })laced  m  the  palm  of  the  hand.  The 
intensity  of  the  current  was  gradually  increased  to  20  Siem. 


*  Brown  Sfqiiard,  Archives  of  Scientific  aud  Practical  Medicine,  Noa.  III., 
IV.  and  v.,  1873. 
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elements,  and  then  slowly  diminished,  carefully  avoiding  large 
fluctuations  of  the  current-density  by  means  of  a  rheostat. 
Duration  of  each  treatment,  six  to  ten  minutes.  At  the  end  of 
fl.ve  weeks  the  backache  had  entirely  disappeared," 

Case  XXIX. — "  Miss  A.  C,  set.  35,  principal  of  a  school,  ex- 
tremely ansemic,  though  her  appetite  was  good  and  all  the 
functions  apparently  normal.  She  consulted  me,  October,  29, 
1870,  in  regard  to  her  backache,  being  alarmed  by  the  recent 
death  of  her  mother  and  sister  from  spinal  meningitis.  I  ap- 
plied to  the  spine  every  other  day,  and  with  considerable 
benefit,  a  weak,  perfectly  painless  induced  current.  I  occasion- 
ally tried  the  electric  brush,  hut  it  invariably  increased  the  back- 
ache. Even  a  less  painful  current,  Just  sufficient,  however,  to  pro- 
duce muscidar  contractions,  would  also  aggravate  the  backache. 
Having  thus  satisfied  myself  that  the  backache  could  be  favora- 
bly influenced  only  by  very  iveak  and  scarcely  perceptible  currents, 
I  continued  this  treatment  at  first  every  other  day,  afterwards 
twice  and  once  a  week,  and  then  only  occasionally  during 
eight  months  until  the  backache  entirely  disappeared." 

The  italics  here  are  my  own,  and  refer  to  the  aggravation 
which  is  always  produced  by  too  strong  a  current  or  too  pro- 
longed a  seance  in  treating  this  afi'ection.  Indeed,  here,  as  in 
many  other  diseases,  it  is  impossible  to  overestimate,  or  lay  too 
much  stress  on  absolute  necessity  of  commencing  the  treatment 
with  the  weakest  current  it  is  possible  to  use,  and  not  increas- 
ing it  beyond  the  point  at  which  improvement  commences,  as  long  as 
such  improvement  continues.  Should,  however,  the  patient  not 
continue  to  improve,  and  the  tendency  towards  convalescence 
flag  after  a  few  seances,  we  may  very  cautiously  increase  the 
dose. 

Now,  although  I  have  already  in  this  work  several  times  re- 
peated this  rule,  I  do  not  think  I  owe  my  readers  any  apology 
for  so  doing,  as  attention  to  this  point  is  one  of  the  great 
secrets  of  success  in  electro- therapeutics. 

Lumbago. 

About  half  the  cases  we  meet  of  this  disease  yield  to  the 
faradic  current,  about  a  fourth  to  the  galvanic  current  ex- 
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ternaly  applied,  while  the  remaining  fourth  require  galvano- 
puncture  of  the  aft'ected  muscles  to  complete  the  cure.  Oc- 
casionally we  meet  with  a  case  that  cannot  be  benefited  b}'' 
any  form  of  electrization,  but  such  cases  are  exceptional,  and 
probably  in  these  the  intervertebral  discs  are  more  or  less  rheu- 
matic, or  even  there  may  exist  rheumatic  arthritis.  The  dura- 
tion of  the  treatment  most  commonly  bears  some  proportion  to 
the  length  of  time  that  the  disease  has  existed,  and  is  generally 
tedious,  although  some  improvement  is  as  a  rale  apparent  after 
the  first  seance.  Once  in  a  great  while,  a  brilliant  cure  is 
made  in  a  very  chronic  case  by  one  or  two  treatments,  and  still 
more  seldom,  we  find  a  very  recent  case  which  resists  weeks 
of  treatment. 

Dr.  G.  V.  Poore,*  of  London,  reports  the  case  which  here 
follows : 

Case  XXX. — "  W.  G.,  a  brass  finisher,  8et.  35,  was  admitted 
gs  an  out-patient  on  July  16, 1873."  (Charing  Cross  Hospital.) 
"  He  was  bent  almost  double,  walked  with  the  greatest  difli- 
culty,  complained  of  intense  "  lumbago  pain,"  and  gave  the 
following  history  : — He  had  been  accustomed  to  work  a  good 
deal  with  the  lathe,  standing  up  and  moving  the  treadle  with 
his  right  foot.  About  six  years  ago  a  pain  came  on  gradually, 
affecting  the  back  of  the  thighs,  and  hips,  which  the  medical 
man  attending  him  called  sciatica.  The  pain  became  so  severe 
that  he  was  obliged  to  give  up  work,  and  has  not  since  been 
able  to  resume  his  employment.  The  pain  left  his  legs  and 
finally  settled  in  his  back ;  it  was  most  marked  in  the  lower 
dorsal  and  lumbar  regions,  and  was  of  a  plunging-shooting 
character,  aggravated  by  the  slightest  movement  or  lightest 
touch,  and  implicating  not  only  the  dorsal  muscles,  but  the 
intorcostals  as  well.  Movement  had  become  so  difiicult,  that 
lie  was  often  as  much  as  two  or  three  hours  in  dressing  and 
undressing  himself.  The  back  was  considerably  "  bowed,"  the 
euroatuae  being  far  more  noticeable  at  i\iglit  than  in  the 
morning.  There  was  no  indication  whatever  of  any  disease  of 
the  vertebra,  and  the  ailment  seemed  to  be  mainly  muscular. 


*  Op.  Cit.,  i)age  174. 
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The  positive  pole  was  placed  at  the  upper  part  of  the  spinal 
column,  in  the  middle  line;  and  the  lower  part  of  the  back, 
and  the  lateral  regions  of  the  thorax  were  thoroughly  sponged 
with  the  negative  pole. 

The  sponging  had  the  immediate  effect  of  annulling  his 
pain,  and  produced  great  redness  of  the  skin  of  the  back  and 
chest.  While  the  current  was  being  used,  he  was  made  to  ex- 
ercise his  muscles,  to  flex  and  extend  his  back,  to  rotate  his 
spine,  and  to  inspire  rhythmically  and  repeatedly.  The  result 
of  this  treatment  was  his  rapid  improvement  and  he  was  soon 
enabled  to  resume  his  employment,  which  he  had  discontinued 
for  six  3^ears." 

As  such  cases  are  of  every  day  occurrence  and  familiar  to 
every  busy  medical  practitioner,  it  is  useless  to  bore  the  reader 
with  the  history  of  others,  which  from  their  sameness  would 
only  be  uninteresting. 

Tetanus. 

The  homoeopathic  relation  of  electricity  to  tetanus  is  a  fact 
that  has  long  ago  been  unwittingly  and  unwillingly  established 
by  Mattencci.  See  "page  24.  After  experimenting  on  healthy 
animals,  he  makes  the  discovery  that  electrization  of  the  spinal 
cord  produces  "  rigid  cramps  of  all  the  muscles  of  the  body  " — ■ 
that  "  the  muscles  of  the  trunk  and  extremities  are  thrown 
into  convulsions,  which  last  some  time  after  breaking  the  cir- 
cuit," and  he  also  admits  as  the  result  of  his  experiments,  that 
frogs,  when  tetanized  by  strychnia,  were  at  once  restored  to 
their  normal  condition  by  a  galvanic  current,  transmitted 
through  the  spinal  cord.  He  repeated  several  times  these  ex- 
periments, as  also  did  Nobili,  and  always  with  the  same  result ; 
but  as  far  as  my  kno wedge  of  the  literature  of  the  subject  ex- 
tends, I  believe  it  was  reserved  to  Dr.  Mendel,  of  Berlin,  to 
first  put  these  facts  to  clinical  use,  or  at  least  to  be  the  first  to 
bring  the  matter  to  the  notice  of  the  profession.  Dr.  Mendel's 
first  case  is  reported  in  the  Berliner  Klinische  Wochenschrift, 
Sept.  21, 1868,  and  translated  by  Dr.  A.  McC.  Hamilton  of  this 
city  in  his  work  on  Clinical  Medro-therapeutics,  page  121. 

Dr.  Hamilton  on  the  following  page  of  the  work  just  quoted 
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gives  the  histoiy  of  an  interesting  case  of  idiopathic  tetanus, 
occurring  in  a  little  girl,  set.  11,  which  was  cured  in  ten  days  by 
the  galvanic  current.     I  here  copy  it  in  full : 

Case  XXXI. — "  Commencement  of  disease  on  June  15,  with 
trismus.  On  June  17  contraction  of  muscles  of  neck  and  calf, 
followed  by  general  tetanus,  with  greatly  exaggerated  reflex 
irritability.  High  fever;  temperature  104.°  Eight  to  twelve 
elements  were  employed,  the  relaxation  continuing  some  time 
after  cessation  of  the  current.  After  two  sittings  marked  im- 
provement followed,  recti-abductor  muscles  being  tense ;  their 
relaxation  was  accomplished  by  the  application  of  the  anode  to 
the  second  lumbar  vertebra,  and  the  cathode  to  the  sternum. 

June  23.  The  interval  between  the  attacks  lengthened,  and 
the  attacks  shortened.  Temperature  102.°  During  the  fol- 
lowing days  the  patient  continued  to  improve,  with  galvaniza- 
tion ten  to  fifteen  minutes  in  duration. 

June  29.  Temperature  normal ;  no  more  tetanic  rigidity, 
and  only  slight  tension  of  the  masseters.  Cured.'*'  The  Doc- 
tor in  his  observation  on  this  case,  says :  "  The  direction  of  the 
current  seems  to  have  no  influence  on  the  etteet." 

Onimus  and  Legros  also  report  good  results  in  this  disease 
from  the  use  of  galvanism. 

Spinal  Exhaustion. 

Under  this  heading  I  place  the  disease  generally  marked  by 
the  following  group  of  symptoms:  General  nervousness  and 
irritability.  Insomnia.,  or  broken  sleep.  Feeling  of  iveariness  and 
exhaustion,  and  utter  disinclination  to  perform  labor  of  amj  land. 
Easily  excited  and  worried  by  little  things.  Intolerant  of 
noise.  Heaviness  on  the  chest.  Imperfect  digestion.  Elatu- 
lence  and  i)yrosi8.  Dislike  to  food.  Liltlc  npiiclite.  Excess 
of  urea,  or  phosphates  eliminated.  Frequent  desire  to  pass 
water.  Occasionally  tioifelumj  of  single  muscles;  especially  at 
night.  Frequent  attacks  of  dizziness.  I  \\-avc  in  my  mind 
many  cases  of  this  kind  that  were  cured  by  galvanization  of 
the  8[)ine.  tSomc  of  them  occurring  in  men,  were  i>ut  down  to 
the  credit  of  hypochondriasis  ;  and  otliers  in  women,  to  hyste- 
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ria.  It  occurs  most  often  in  young  people  who  grow  too  fast, 
or  in  persons  who  are  in  the  habit  of  trying  to  get  four  days 
work  into  one,  and  thus  expending  their  vital  energies  too 
fast :  From  the  effects  of  grief  and  anxiety,  etc.  Althaus  * 
gives  two  cases  entirely  cured  by  galvanization  of  the  spine. 

Progressive  Muscular  Atrophy,  Cruveilhier's  Disease. 

The  pathology  of  this  disease  is  now  generally  attributed  to 
some  lesion  of  the  grey  matter  of  the  antero-lateral  columns  ot 
the  cord.  Some  of  the  symptoms  correspond  with  galvanism 
of  the  cord,  and  are  frequently  relieved  by  it,  but  faradization 
of  the  affected  muscles  is  also  generally  required  to  complete 
the  cure.  Dr.  ]N"eumann,f  of  Magdeburg,  has  published  a  case 
of  this  disease  which  had  proceeded  to  paralysis  of  both  arms 
and  legs,  cured  by  galvanism  of  the  spine  alone. 

Spinal  Paralysis. 

When  this  affection  occurs  as  a  consequence  of  tumors  press- 
ing on  the  antero-lateral  columns  of  the  cord,  or  follows  caries 
of  the  vertebra,  fractures,  dislocations,  or  absolute  destruction 
of  part  of  the  spinal  cord  itself,  no  possible  benefit  can  be  ex- 
pected from  electricity.  But  when  it  happens  as  a  sequel  to 
typhoid  fever,  scarlatina,  or  other  exhausting  disease,  we  may 
generally  expect  a  cure  from  galvanism. 

Althaus,^  Meyer,^  Hitzig,^  Tibbitts,*  and  others  report  several 
cases. 

Progressive  Locomotor  Ataxia. 

IS'otwithstanding  having  had  a  considerable  amount  of  ex- 
perience in  the  treatment  of  this  disease,  I  regret  to  say,  that 
I  have  as  yet  formed  no  positive  opinion  regarding  the  value 

*  Op.  Cit.,  page  618. 

t  Berliner  Klinische  Wochenschrift,  Sept.  14.,  1868. 

1  Op.  Cit.,  page  517. 

2  Die  Electridtat,  etc.,  p.  328. 

^   Virchovfs  Archives,  1867.    Vol.  60. 

*  Medical  Electricity,  2d  Edition,  p.  178. 
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of  electricity  in  its  treatment,  as  far  as  the  ultimate  result  is 
concerned.  Many  cases,  which  had  seemingly  benefited  for  a 
time,  would  get  tired  of  the  troublesome  treatment,  and  leave 
ray  care  to  try  some  other  physician,  and  I  of  course  would 
hear  nothing  of  the  final  result.  Indeed  lack  of  mental  co-or- 
dination or  a  want  of  definiteness  of  purpose  is  a  common 
symptom  of  sufi'erers  from  this  complaint.  Others  were  not  at 
all  benefited  by  any  form  of  current,  though  the  treatment 
seemed  strongly  indicated,  except  so  far  as  the  violent  pains 
they  sufi'ered  from  were  mitigated. 

Hammond  in  his  work  already  referred  to,  p.  612,  says, 
that  ordinarily  electricitj'^  did  not  appear  to  him  to  be  of  any 
material  service  ;  he,  however,  quotes  Meyer,  Benedict,  Rosen- 
thal, and  other  authorities,  as  having  reported  several  cases. 
Dr.  Foot,  of  Dublin,  reports  a  case,  following  diphtheria,  cured 
by  electrization  of  the  spine,  but  from  his  description  of  the 
case,  and  the  fact  of  the  disease  following  diphtheria,  I  am  in- 
clined to  look  npon  his  diagnosis  with  considerable  doubt ;  and 
to  infer  that  he  mistook  one  of  those  obscure  paralytic  aft'ec- 
tions  which  commonly  follows  diphtheria,  and  which,  without 
any  treatment  whatever  get  well  of  themselves,  for  progressive 
locomotor  ataxia. 

Dr.  Poore  in  his  work,  merely  alludes  to  the  fact  that  elec- 
tricity has  been  used  in  this  disease,  and  dismisses  the  subject 
with  a  few  directions  for  and  cautions  in  using  it.  Beard  and 
Rockwell*  report  some  cases  benefited,  and  others  that  were 
not  at  all  improved,  even  by  persistent  and  long  continued 
treatment. 

The  transmission  of  a  current  of  electricity  from  mouth  to 
anus,  has  been  practiced  by  Aldini  and  Duchcnne,  and  is  a 
convenient  method  of  bringing  all  the  nervous  centres  under 
the  influence  of  the  current  8imultaneousl3^  That  it  has  other 
advantages,  I  am  unal)le  to  sa}',  except  the  more  powerful 
action  on  the  points  where  the  electrodes  are  in  contact,  viz., 
the  rectum  and  tongue.  As  the  effects  of  the  current  on  the 
nerve  centres  have  already  been  fully  entered  into,  it  is  un- 
necessary to  further  allude  to  this  method  of  treatment. 

*  Op.  Cit.,  p.  530  and  seq. 
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CHAPTER  XII. 

Direct  Electrization  of  Viscera. 

Ill  a  previous  chapter  it  was  fully  pointed  out,  how  internal 
viscera,  as  stomach,  lungs,  heart,  liver,  intestines,  uterus,  etc., 
could  be  influenced  electrically  through  the  medium  of  the 
nerves  supplying  them,  and  even  through  the  medium  of  the 
nerve  centre  from  whence  the  nerve  supplyins:  viscus  arises. 

As  nothing  was  then  said  about  the  direct  electrization  of 
these  organs,  we  will  now  proceed  to  a  consideration  of  it. 
By  direct  electrization  is  understood  the  transmission  of  an 
electric  current  through  the  organ  or  part  to  be  acted  u[)on, 
either  by  contact  of  moistened  rheophores  with  the  skin  or 
mucous  membrane  covering  the  part,  or  by  the  insertion  of 
needles  conveying  the  current  into  the  part. 

By  indirect  electrization  we  understand  galvanism  or  fara- 
dism  being  made  to  influence  an  organ  viscus  or  muscle,  by 
acting  upon  the  nerve  supplying  such  organ  viscus  or  muscle. 
In  many  instances  direct  electrization  of  a  part  is  to  be  pre- 
ferred to  indirect,  when  it  is  practicable ;  for  instance : 

1.  When  we  wish  to  concentrate  the  force  of  current  in  any 
one  organ  or  part  of  any  one  organ.  2.  When  the  organ  to 
be  acted  upon  is  more  superficial  than  the  nerve  supplying  it. 
3.  When  it  is  desirable  to  electrize  a  part  without  afl'ectiug 
other  parts  supplied  by  the  same  nerve,  or  the  nerve  centre 
itself.  4.  When  the  resistance  of  the  circuit  is  less  directlj- 
than  indirectly,  and  for  various  other  reasons,  which  will  be 
explained  when  we  come  to  consider  each  organ  separately. 

With  the  exception  of  the  hypersemia  which  occurs  at  the 
points  where  the  rheophores  are  in  contact,  I  am  unaware  of 
any  symptoms  being  caused  or  cured  by  direct  electrization, 
that  cannot  also  be  caused  or  cured  by  indirect.  I  must,  how- 
ever, except  the  uterus  and  bladder ;  as  from  what  I  have  seen 
(making  allowance  for  resistance,  and  taking  into  account  only 
the  actual  current  traversing  these  organs,  at  any  one  given 
time),  I  must  say  that  direct  electrization  seems  to  have  a 
much  greater  effect  than  indirect,  and  many  valuable  symp- 
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toms  given  at  pp.  20  and  21  cannot  be  caused  by  indirect  electri- 
zation in  these  organs. 

"What  has  already  been  said  with  regard  to  the  treatment  of 
gastralgia,  nausea,  vomiting,  etc.,  by  electrization  of  the  pneu- 
mogastric,  applies  also  to  its  treatment  by  direct  electrization 
of  the  stomach,  though  these  symptoms  are  not  so  easily  or  so 
quickly  controlled  aud  cured  by  the  current  transmitted 
directly  through  the  stomach,  as  by  the  first  mentioned 
method ;  and  though  direct  electrization  of  the  stomach  is 
practiced  by  man}'  eminent  authorities,  it  certainly  has  no  ad- 
vantages over  the  indirect  method,  which  latter  is  much  more 
convenient  for  the  operator,  aud  less  disagreeable  to  the 
patient.  . 

Direct  Electrization  of  the  Liver. 

Faradization  of  the  liver  is  a  favorite  mode  of  treating  every 
form  of  so-called  bilious  derangement  by  old  school  physicians, 
and  also  by  electrical  charlatans.  AVhen  a  patient  complains  of 
anything  they  do  not  quite  understand,  the  unfortunate  liver  is 
immediately  blamed  for  being  the  cause  of  the  disturbance ;  and 
if  the  patient  happens  to  have  been  through  a  course  of  blue 
pill  and  colocjaith  et  hoc  genus  omne^  without  improvement,  he 
immediately  is  made  to  submit  to  several  seances  of  faradiza- 
tion, with  a  view  of  increasing  the  flow  of  bile !  There  is  really 
more  confusion  and  uncertainty  in  this  department  of  electro- 
therapy than  any  other,  for  the  very  reason  that  no  one  has 
made  any  attempt  to  discriminate  between  the  affections  that 
the  electric  current  benefits,  and  those  that  arc  not  influ- 
enced by  it.  There  is  nothing  in  medical  literature  that  is  at 
all  definite  enough  to  be  recorded. 

In  answer  to  a  letter  of  enquiry  on  the  subject,  I  have  re- 
rcceived  the  following  from  my  friend,  Dr.  R.  N.  Tooker,  of 
Chicago,  who  is  well  known  to  the  profession  as  a  scientific 
physician  and  accurate  observer,  and  wliose  opinion  on  any- 
thing relating  to  tlu'  use  of  electricity  in  nie(ru-ine  \  iiiglily 
value,     lie  says : 

"There  is  a  field  <tt'  practice    wherein  electricity,  I  Ihink, 
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stands  iiurivalled,  and  that  is,  in  certain  hepatic  aftections 
which  I  am  accustomed  to  regard  as  due  to  chronic  congestion. 
I  do  not  know  that  you  meet  those  cases  often  in  the  East,  but 
here  they  are  quite  common.  Often  they  have  had  "  ague " 
and  been  treated  heroically,  (quinia  and  mercury)  and  are  apt 
to  have  occasional  relapses  of  ague  more  or  less  clearly  marked  ; 
especially  after  errors  in  diet :  abuse  of  coffee,  spirits,  etc. 
The  subjects  are  usually  fat,  flabby,  and  more  or  less  sallow. 
They  have  trouble  from  indigestion,  constipation,  and  head- 
ache. They  say  the}'-  are  bilious.  The  fact  is,  the  liver  is 
torpid  and  overloaded ;  its  function  is  not  actively  performed. 

Such  cases  are  ameliorated  by  Podophyllum,  Mercur  and 
China,  but  according  to  my  experience,  are  radically  cured 
only  by  electricity. 

I  think  I  have  never  failed  in  promptly  relieving  every  case 
of  this  kind,  and  curing  every  case  permanently  that  I  have 
treated  for  a  series  of  weeks.  I  have  cases  in  mind  that  I 
treated  three  and  four  years  ago,  that  have  never  had  a  return 
of  their  old  trouble  since  I  thus  treated  them." 

These  few  lines  really  give  us  more  positive  information 
than  is  to  be  found  in  any  medical  work  ;  and  Dr.  T.  informs 
me  that  he  is  still  pursuing  experimental  investigations  in 
this  direction,  and  hopes  at  some  future  time  to  give  the  pro- 
fession the  result  of  his  experience. 

The  pain  caused  by  the  passage  of  gall-stones  is  said  to  be 
relieved  by  applications  of  faradism,  and  the  treatment  has  in 
the  profession  many  advocates.  Hepatalgia,  or  hepatic  neu- 
ralgia, may  be  similarly  treated  with  great  benefit. 

Direct  Electrization  of  Intestines. 

The  intestinal  canal,  besides  being  amenable  to  the  action  of 
the  electric  current  when  transmitted  from  mouth  to  anus,  or 
when  passed  through  the  splanchnic  nerves,  can  also  be  affected 
by  rheophores  applied  to  the  abdominal  walls,  or  by  one  rheo- 
phore  placed  on  the  abdomen  and  the  other  in  the  rectum. 
Chronic  constipation  has  been  treated  by  faradism  very  suc- 
cessfully.    Althaus,  and   Beard  and   Rockwell,  speak  highly 
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in  its  favor,  and  they,  as  well  as  other  authorities,  report  sev- 
eral cases  cured,  but  give  do  indications  for  the  preference  of 
the  current  over  any  drug  remedy,  or  an}^  homoeopathic  indica- 
tions therefor.  The  cases  of  chronic  constipation  that  I  have 
myself  treated,  were  old  standing  ones  that  were  not  benefited 
by  medication.  In  nearly  every  instance  they  were  old  persons, 
mostly  women,  who  had  been  in  the  habit  of  using,  or  rather 
abusing  drastic  purgatives ;  and  had  got  into  such  a  condition 
that  purgatives  would  not  act.  They  then  tried  homoeo[iathic 
medication,  and  in  that  way  fell  into  my  hands.  In  all  in- 
stances there  was  atony  of  the  rectum  and  lower  intesrines. 
Some  of  the  cases  required  long  treatment,  but  all  were  cured. 
I  regret  exceedingly  that  I  can  give  no  characteristic  symptoms 
whereby  to  select  the  electric  current  as  the  remedy  except  this. 
Whenever  we  have  a  case  of  chronic  constipation  in  an  old 
woman  who  has  all  her  life  been  fond  of  taking  medicine,  and 
that  we  cannot  cure  her  by  the  remedies  apparently  indicated, 
even  when  given  the  extra  stimulus  of  sulphur,  let  us  give 
faradism  a  fair  trial.  I  do  not  think  it  will  disappoint  us  if 
skillfully  used.  Dr.  Tooker  kindly  sent  me  the  following  re- 
port of  a  case  of  his: 

Case  XXXII. — "The  patient  was  a  lad^-,  fet.  35,  who  had 
been  a  school-teacher  and  was  naturally  of  sedentary  habits, 
which  tended  to  produce  a  most  stubborn  constipation.  To  re- 
lieve this,  she  had  been  accustomed  to  use  injections,  and  had 
continued  this  practice  for  years.  Finally  injections  utterly 
failed  to  move  the  bowels,  and  they  would  go  unmoved  for  two 
or  three  weeks  at  a  time. 

A  digital  examination  of  the  rectum  showed  that  its  normal 
tonicity  was  entirely  absent.  The  rectal  walls  were  loose  and 
flaccid,  and  gave  evidence  of  having  been  greatly  distended. 
She  had  not  at  this  time  had  a  natural,  ?'.  c,  sijontiuieous  evacua- 
tion for  several  years.  I  applied  the  faradic  current  (nega- 
tive pole  in  rectum),  full  strength,  every  other  day  for  about  a 
mionth,  clFccting  a  [tcrfect  cure,  llcr  bowels  moved  si)ontaiie- 
ously  aiter  the  third  a]>})lication,  and  continued  regular  to  this 
day.     It  is  a  year  or  more  since  I  first  saw  her. 
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Colic. 


Colic  has  been  treated  very  successfully  by  the  faradic  cur- 
rent, to  which  it  seems  to  be  thoroughly  homoeopathic,  not 
only  as  regards  the  pain,  but  also  as  regards  the  muscular 
spasm.  It  is  also  a  favorite  form  of  treatment  for  old  standing 
cases  of  prolapsus  ani. 

Pruritus  Ani. 

In  pruritus  ani,  one  or  other  form  of  current  will,  as  far  as 
my  experience  goes,  always  eflect  a  cure;  most  commonly  the 
faradic  current  is  all  that  is  needed,  and  so  prompt  and  quick 
is  its  action  that  any  drug  remedy,  when  compared  with  it, 
sinks  into  insignificance.  Practically  speaking,  indeed,  elec- 
tricity may  be  said  to  be  the  only  remedy  in  this  most  tor- 
mentino-  trouble. 


CHAPTER  XIII. 

Urinary  and  Sexual  Organs. 

Irritable  bladder ;  paralysis  of  bladder ;  enuresis  nocturna ; 
incontinence  of  urine  from  paralyzed  sphincter  vesicae ;  atony 
of  bladder  from  over  distention,  as  well  as  that  rare  trouble, 
neuralgia  of  the  bladder,  have  all  symptoms  that  are  homoeo- 
pathically  covered  by  one  or  other  form  of  electricity,  and  all 
are  amenable  to  electrical  treatment.  Dr.  Taylor,^  of  Annerly, 
records  a  case  of  paralysis  of  the  bladder  caused  by  a  forceps 
delivery,  cured  by  faradization  after  ordinary  remedies  had 
failed ;  and  Althaus^  gives  a  case  of  the  same  aftection  occur- 
ring in  consequence  of  disease  of  the  lumbar  portion  of  the 
spinal  cord,  that  was  much  benefited  by  galvanization. 

My  own  experience  with  the  use  of  electricity  in  enuresis 
nocturna  in  children  and  young  adults  has  been  very  satisfac- 
tory.    I  generally  use  the  faradic  current. 

1  lancet,  Febr.,  1868. 
"■  Op.  Cit.,  p.  664. 
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Irritable  Urethra. 

Hjperaesthesia  of  the  whole  or  any  part  of  the  urethra,  (as 
hypersesthesia  elsewhere)  whether  occurring  as  a  consequence 
of  masturbation  (the  most  common  cause)  or  otherwise,  may 
always  be  promptly  relieved  by  the  use  of  the  galvanic 
current.  The  greatest  difficulty  attendant  upon  the  treatment 
of  this  trouble,  is  the  first  insertion  of  the  electrode  into  the 
highly  sensitive  canal.  Generally  the  most  sensitive  portion 
is  about  the  orifice  of  the  common  ejaculatory  duct,  but  in 
some  cases  the  whole  urethral  canal  from  the  meatus  is  in  a 
highly  irritable  condition.  I  have  treated  a  great  number  of 
these  cases,  and  have  been  alwaj's  gratified  with  the  results. 
A  few  seances  are  sufiicient  to  show  the  benefit  of  the  treat- 
ment, and  as  the  hyperpesthesia  becomes  subdued,  the  ten- 
dency to  masturbation  becomes  less,  and  the  nocturnal  emis- 
sions of  semen,  the  usual  companion  of  the  trouble,  less  and 
less  frequent.  This  fact  is  well  known  to  man}'  spermatorrhoea 
quacks,  and  knowledge  of  it  is  to  them  a  valuable  stock  in  trade. 
The  utmost  caution  must  be  used  in  galvanizing  any  portion 
of  the  urethra,  but  a  few  cells  must  be  used ;  and  even  then  a 
high  resistance  must  be  introduced  into  the  accessary  circuit 
to  prevent  electrolysis  of  the  mucous  membrane  occurring, 
which  would  be  not  only  fatal  to  success,  but,  needless  to  add, 
extremely  detrimental  to  the  integrity  of  the  patients'  urethral 
canal. 

Impotence. 

Impotence  from  a  diminution  of  the  power  of  erection  of  the 
penis,  when  not  caused  by  a  central  lesion,  is  capable  of  being 
benefited  by  faradization  locallj^  applied.  I  have  cured  two 
such  cases  by  faradization  ot"  the  ischio-caveniosns  and  bulbo- 
cavernosiis  muscles.  Althaus'  rc'])()rts  a  case  of  impotence 
occurring  after  a  gonorrhd'a  cured  in  tliis  manner.  l)u('henne^ 
also  records  a  case  similarly  treated. 

Impotence   from    too   great    spasmodic   contraction    of    tlie 


^  Medical  Electricity,  609. 

*  Da  r61ectii/,iitii)ii  lucalis^e,  etc.,  page  764. 
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muscular  fibres  of  the  wall  of  the  common  ejaculatory  ducts, 
(to  which  the  name  of  aspermatism  was  given  by  Raubaud) 
we  may  fairly  presume  from  the  pathogenesis  of  the  galvanic, 
current  on  muscular  tissue,  would  be  benefited  by  local .  gal- 
vanic applications.  However,  I  never  have  been  fortunate 
enough  to  meet  with  such  a  case  in  my  practice.  Beard  and 
E,ockwelP  mention  having  treated  two  instances  with  negative 
results. 

Impotence,  as  a  consequence  of  anaesthesia  of  the  penis,  is 
another  condition  in  which  we  would  expect  great  good  from 
faradization:  especially  when  the  disease  depends  upon  peri- 
pheral causes.  There  is  nothing  on  record,  however,  at  all 
worthy  of  being  given  in  illustration.  Impotence  from  neu- 
ralgia of  the  urethra,  testicle,  or  spermatic  cord,  can  (as 
neuralgia  elsewhere)  often  be  remedied  by  electrical  treatment, 
more  especially  by  the  galvanic  current. 

UTERUS  AND  APPEIlTDAGES. 

Gynaecology,  medical  and  surgical,  has  been  a  fruitful  field 
as  regards  electrical  treatment.  This  department  of  medical 
science  has  done  much  for  electrology ;  and  electrology  in  its 
turn  has  amply  repaid  the  time  and  attention  bestowed  upon 
it.  Of  course  in  this  part  of  the  work  we  have  only  to  do 
with  the  therapeutic  uses  of  electricity ;  as  I  propose  devoting 
another  chapter  to  its  many  uses  in  uterine  surgery. 

Uterine  Displacements. 

The  common  displacements  of  the  uterus,  ante,  retro,  and 
lateral  flexions  and  versions,  are  usually  named  as  separate 
diseases,  and  treated  as  such  in  all  the  text-books  we  meet 
with.  The  unfortunate  hypersemic  uterus,  is  bolstered  and 
propped  up  by  every  form  of  pessary  that  the  ingenuity  of 
man  can  devise ;  and  in  nine  cases  out  of  ten,  nothing  is  done 
to  relieve  the  disease,  as  the  version  or  flexion  is  not  the  dis- 
ease but  the  consequence  of  the  disease.     The  pathological  con- 

1  Op.  Cit.,  page  621. 
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dition  which  causes  the  displacement  is:  (1.)  Ilyperfemia,  which 
afterwards  produces  (2.)  a  blood  stasis,  or  may  go  oii  bj-  a  (3.) 
chronic  form  of  iiitlammation,  which  in  many  cases  is  followed 
by  (4.)  a  conjunctive  hyperplasia.  Any  of  these  conditions  will 
produce  increased  weight  and  volume  of  the  organ  and  strain 
upon  the  ligaments  which  are  no  longer  adequate  to  the  task 
required  of  them,  of  holding  in  position  an  organ  so  much 
heavier  than  they  had  been  accustomed  to  bear,  and  so  the 
uterus  falls  from  its  position. 

Xow  it  is  obvious  to  the  greatest  tyro  in  medicine,  that 
mechanical  means  for  taking  the  place  of  the  stretched  or  torn 
ligaments,  and  for  holding  the  uterus  in  position,  will  not  cure 
the  disease,  the  primary  trouble,  the  hypertemia.  So  we  have 
to  think  of  some  remedy  that  in  health  produces  hypera?mia. 
Now  I  know  of  no  remedy  that  will  produce  local  hypersemia 
that  at  all  compares  with  electricity.  The  faradic  current  is 
all  we  need,  unless  the  disease  has  gone  on  to  hypertrophy  or 
hyperplasia.     Hear  what  Tripier'  says ; — 

"  General  faradization  of  any  part  of  the  bod}'  causes  a  hyper- 
semia,  which  is  limited  as  to  its  duration,  to  the  time  during 

which  the  currents  of  induction  are  continued." 

*  *  *  *  *  *  ■X- 

"  The  object  of  the  operation  is  to  cause  a  transient  h^'per- 
semia,  which  cures  soonest  and  with  most  certainty,  stasis  and 
even  congestion."  In  the  same  article  from  which  these  lines 
are  taken,  he  goes  on  to  describe  the  operation  of  faradizing 
the  uterus,  and  says,  in  cases  of  retroflexion,  he  introduces  one 
pole  of  the  battery  into  the  bladder,  and  the  other  into  tiir 
cervix  uteri;  and  in  cases  of  anteflexion,  one  into  the  rectnin 
and  the  other  into  the  cervix,  and  allows  a  strong  current  to 
flow  until  bearing  down  pains  are  felt.  He  extols  the  treat- 
ment, and  speaks  of  tlie  results  he  obtains  in  the  highest  terms. 
I  have  no  doubt  Dr.  Tri[)ier  does  get  good  results,  and  cures 
the  majority  of  his  cases  b}^  tliis  metliod.  But  is  it  necessary 
to  produce  the  ])caring  down  pain  and  to  laradi/o  the  sensitive 


'    l)isiir(l(is  of  Niiliiticiii  ami    I  »isiilar('mcnt  of  tlic  womb.     Archiv.  Neu- 
rology ami  I'llcctrolii^'y,  \'<il.  I,  paj^'c  1-lS. 
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bladder  in  these  cases?  I  think  not — I  would  call  it  very 
crude  homoeopathy.  In  my  practice,  I  get  the  best  possible 
results,  by  concentrating  the  action  of  the  current  in  the  womb 
itself,  transmitting  the  current  (generally  the  faradic)  from  the 
fundus  internally  to  the  os,  making  applications  with  a  mild 
current  daily,  or  at  the  farthest  every  other  day,  until  the 
uterus  comes  down  to  about  its  normal  internal  measurement. 
The  operation  is  painless  in  this  way,  and  though  not  always 
so  easy  to  the  operator  as  Tripier's  method,  is,  I  believe,  the 
correct  mode  of  treatment.  I  have  treated  a  great  number  of 
cases  in  this  way,  and  have  never  found  any  that  were  not 
benefited.  It  is  true  that  in  some  cases  of  great  hyperplasia, 
I  was  obliged  to  use  a  temporary  support  for  the  uterus,  until 
the  hypertrophy  and  prolapse  diminished  sufficiently  to  trust 
the  weakened  ligaments  with  the  weight  of  the  womb.  Recent 
cases  are  quickly  cured.     Old  standing  ones  take  a  loiiy  time. 

Dysmengrrhcea. 

Without  touching  upon  the  many  views  of  the  pathology  of 
this  afiiection,  and  the  number  of  theories  that  have  from  time 
to  time  been  laid  before  the  profession  respecting  it,  I  would 
first  draw  the  attention  of  my  readers  to  the  symptoms  pro- 
duced upon  the  uterus  by  electricity,  page  29,  and  ask  them 
to  compare  these  symptoms  with  those  of  any  ordinary  case  of 
the  difficulty  that  they  may  have  met  with  in  their  practice ; 
and  also  to  compare  them  with  the  case  below  given,  reported 
by  Dr.  NefteP  of  this  city.  And  having  considered  carefully 
the  facts  of  the  case,  I  would  ask  whether  I  am  right  in  at- 
tributing the  cause  to  Homceopathy. 

Case  XXXIII. — Miss  E.,  set.  29,  has  inherited  a  neuropathic 
constitution;  her  father  having  died  from  softening  of  the 
brain.  She  always  suffered  from  dysmenorrhoea,  and  thougn 
well  nourished  and  looking  tolerably  healthy,  was  frequently 
subject  to  headaches,  flushed  very  readily,  and  often  had  faint- 
ing fits,  especially  during  the  menstrual  pains.  The  dysmen- 
orrhoea was  always  accompanied  with  a  sensation  of  cold  in  the 

^  Medical  Record,  Oct.  6th,  1877. 
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extremities,  with  congestion  to  tlie  head  and  other  vaso-motor 
phenomena.  Dr.  Sims  found  anteflexion  of  the  uterus,  and 
proposed  an  operation  (incision  of  the  cervix),  as  nothing  else 
couhl  relieve  her  dysmenorrhcea.  She  was  afraid  of  an  operation 
and  therefore  Dr.  Sims  kindly  referred  her  to  me  for  galvanic 
treatment,  October  23d,  1874.  As  all  the  usual  remedies  had 
been  tried  without  benefit  for  so  manj^  years,  I  concluded  to 
observe  the  effect  of  the  galvanic  treatment,  unsupported  by 
any  other  medication,  in  order  to  obtain  and  demonstrate  the 
uncomplicated  result  of  the  galvanic  treatment  of  dysmenor- 
rhoea.  In  the  progress  of  this  case  there  was  nothing  of  par- 
ticular interest  which  w^ould  require  any  special  notice.  Under 
the  influence  of  daily  galvanic  treatments,  the  menstruation 
appeared  JSTovember  5th,  with  considerable  pain,  which,  how- 
ever, lasted  only  a  few  hours.  The  next  menstruations  (Decem- 
ber 5th  and  31st),  were  entirely  painless.  Moreover,  she  was 
relieved  from  the  headaches,  fainting  tits,  coldness  of  the  ex- 
tremities and  other  morbid  symptoms  within  the  vaso-motor 
sphere,  and  left  New  York,  January  12th,  1875,  in  a  perfectly 
healthy  condition,  which  still  continues.  Last  fall  on  her  way 
from  the  Centennial  Exhibition,  she  visited  Xew  York,  and 
called  on  Dr.  Sims,  whom  she  informed  that  she  is  permanently 
cured  of  the  dysmenorrhcca  and  other  morbid  symptoms  by 
the  (i;alvanic  treatment.  Dr.  Sims,  referring  to  this  case  in  a 
note  to  me,  writes:  "On  examination  I  found  the  uterus  of  the 
same  shajic  and  size,  a)id  with  the  same  relations  as  when  I  saw 
her  (before  the  galvanic  treatment).  But  there  was  no  con- 
gestion of  tlic  cervical  mucous  membrane  as  before.'' 

Tills  examination  i)roves  beyond  any  possibility  of  doubt, 
that  the  dysmenorrhcca,  which  lasted  in  our  patient  from  the 
first  a[»pearance  of  catamenia,  over  fifteen  years,  and  could  be 
ascribed  to  the  existing  structural  disorder  of  tlu'  ulci-us,  has 
been  iiermanently  cured  by  means  of  the  galvanic  ciurcnt,  not- 
witlistanding  the  [jcrsistency  of  the  organic  affections.  The 
cir<-uni8tances  that  a  cony-estion  ol'  {\ic  i-rrvix  was  not  uotii-cil 
several  years  after  the  galvanic  Irralnu'uf,  can  evidently  be 
left  out  of  consideration.  Siich  congestion  of  the  cervix  must 
be  ascribed  to  the  result  ol"  dysmenorrhcca,  rather  than  (o  its 
causes. 
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Cases  of  this  affection  are  also  reported  by  Beard  and  Rock- 
well,^ cured  in  a  similar  manner.  I  believe  that  in  our  Materia 
Medica  we  possess  no  remedy  that  can  at  all  compare  with 
electricity  in  this  painful  trouble.  Faradism  will  sometimes 
cure  when  galvanism  fails,  and  vice  versa ;  it  is  impossible  to  tell 
before  hand  which  form  of  current  is  required  any  more  than 
we  can  always  with  certainty  prescribe  the  exact  dilution  of 
a  drug  remedy. 

Amenorrhcea. 

This  is  a  symptom  of  the  secondary  effect  of  the  current, 
and  either  form  of  current  is  a  valuable  remedy,  in  some  cases 
the  menses  often  reappearing  after  one  or  two  seances.  Dr. 
Golding  Bird  ^  says,  that  he  believes  electricity  is  the  only 
effectual  emmenagogue  we- have.  In  the  allopathic  school  it 
is  indeed  now  becoming  routine  practice  to  treat  every  case  of 
cessation  of  menstrual  flow  with  electricity,  (with  all  due  re- 
spect to  that  fraternity  of  course  I  except  pregnancy).  Du- 
chenne,  Althaus,  Schultz,  Bairlacher,  Sir  James  Simpson,  and 
a  great  number  of  other  electro-therapeutists,  and  gynaeco- 
logists record  numbers  of  cases  cured   by  this  remedy. 

In  our  school  we  are  apt  to  be  more  discriminating,  and  we 
treat  absence  of  the  menstrual  flow,  not  as  a  disease,  but  merely 
as  a  symptom,  and  writing,  as  I  do,  exclusively  for  homoeopaths, 
I  need  not  here  say,  that  it  is  not  wise  to  treat  every  case  of 
non-appearance  of  the  menstrual  discharge  by  electricity :  in- 
deed, I  would  be  sorry  to  advocate  any  such  treatment.  For 
we  may  have  stoppage  of  the  menses  from  mechanical  reten- 
tion, or  we  may  have  emansio  mensium  from  abscence  of  uterus 
or  ovaries,  and  a  number  of  other  conditions  in  which  we  could 
not  possibly  expect  any  good  result  from  electricity. 

Briefly  summed  up :  my  experience  in  the  treatment  of  the 
affection  is  this,  that  where  this  symptom  exists  in  any  disease, 
and  the  other  symptoms  of  that  disease  correspond  with  those 
produced  by  either  form  of  electrical  current,  then  the  case  is 

J  Op.  Cit.,  p.  597. 

^  Lectures  on  Electricity  and  Galvanism,  London  Med.  Gazette,  1847,  p.  705. 
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one  for  electrical  treatment,  and  I  feel  certain  I  am  not  saying 
or  claiming  too  much  for  it  when  I  sa}^,  that  when  properly 
used,  according  to  the  method  hereafter  given,  that  it  will 
seldom  disappoint  us.  I  have  treated  a  great  many  cases  of 
chlorosis,  an?emia,  tendency  to  obesity,  etc.,  where  this  symp- 
tom was  the  prominent  feature,  and  if  my  recollection  serves 
me  aright,  have  had  so  far  only  two  failures. 

As  this  goes  to  the  press,  I  have  the  following  from  Dr. 
Tooker,  of  Chicago : 

"  In  amenorrhoea  I  regard  faradism  as  nearly  specific.  I 
have  treated  successfully  a  number  of  young  ladies  in  whom 
the  menstrual  function  had  never  been  regularly  established. 
In  one  case  the  patient  was  19.  First  menses  had  appeared 
when  she  was  14.  During  five  years  she  menstruated  but 
eleven  times.  "Was  subject  to  '  nervous  spells  ; '  would  get 
numb  at  times.  Abdomen  distended  and  hard.  Uterus  some- 
what congested  but  otherwise  normal.  A  few  applications  of 
electricity  established  the  menses  and  she  has  been  regular 
ever  since  (about  eight  months)." 

Menorrhagia. 

As  will  be  seen  from  the  pathogenesis,  this  symptom  is  one 
of  the  primary  eftects  of  the  current,  and  must  also  be  consid- 
ered as  a  single  symptom,  and  not  as  a  disease  ^Jcr  5e.  It  oc- 
curs as  a  conserpience  of  a  variety  of  pathological  conditions,  I 
of  course  limit  the  meaning  of  the  term  to  profuse  menstrual 
flow,  which  may  be  too  often  and  too  profuse,  or  regular  as  to 
time  but  the  quantity  too  great,  or  too  frequent  but  the  quantity 
normal,  in  which  latter  case,  the  quantity  excreted  during  the 
month  is  in  excess  of  the  normal  amount.  I  do  not  include 
metrorrhagia  from  any  cause. 

When  the  ordinary  drug  remedies  fiiil  to  act  and  otlior  in- 
dications [loint  out  the  electrical  pathogenesis,  let  us  tliiuk  o\' 
electricity  as  the  remedy;  and  not  only  ihiiik  of  it,  but  have  it 
employed. 

Case  XXXIV. — ^['\\o  most  aggravated  case  of  the  trouble 
I  ever   saw,  was    that  of  a  lady,  rot.,  32,    avIio   came    to    me 
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about  a  year  and  a  half  ago,  to  be  treated.  She  was  feeble,  pale 
and  emaciated,  and  had  oedema  of  hands  and  feet.  She  gave 
me  the  following  history : — About  two  years  ago  she  had  her 
last  child,  and  three  or  four  months  after  that  she  began  to 
menstruate  with  considerable  pain,  the  flow  lasting  at  first  five 
or  six  days,  and  very  profuse.  Each  menses  was  more  copious, 
and  lasted  longer  than  the  preceding  one,  up  to  the  time  I  saw 
her ;  at  which  time  not  more  than  three  or  four  days  elapsed 
between  the  periods.  A  physical  examination  revealed  the 
following  condition  of  things.  Paleness  of  vagina.  Retrover- 
sion of  the  uterus,  which  measures  4|  inches  in  l<ngth,  internal 
measurement.  Was  soft  and  spongy  to  the  feel,  but  perfectly 
movable.  A  pale  sauguinolent  discharge  oozing  from  os. 
She  had  been  through  a  number  of  allopathic  hands,  and  had 
been  scarified,  cupped,  leeched,  blistered,  and  dosed  secundum 
artem,  without  any  benefit ;  but  she  seemed  to  think,  was  made 
worse.  I  commenced  treating  her  at  once  with  a  mild  faradic 
current,  internally  applied,  which  I  used  daily.  The  result 
was  that  during  the  first  mouth  of  the  treatment,  she  men- 
struated three  times,  during  the  second  month  twice,  during 
third  month  twice,  which  lasted  only  five  days;  three  times 
daring  the  next  two  months,  at  the  end  of  which  time  the 
measurement  of  the  uterus  has  decreased  by  one  inch,  and  was 
harder  and  firmer.  She  continued  steadily  to  improve,  and  I 
reduced  the  frequency  of  the  applications  gradually  to  once  a 
week,  continuing  them  for  a  year,  at  the  end  of  which  time 
the  menses  were  nearly  normal,  that  is  to  say  about  every 
twenty-six  or  twenty-seven  days,  about  the  proper  quantity, 
and  occurred  with  very  little  pain.  The  measurement  of  the 
uterus  was  also  about  normal,  so  I  discontinued  the  treatment, 
perfectly  satisfied  with  the  result.  She  is  now  a  healthy,  ro- 
bust looking  woman,  some  twenty-five  pounds  heavier  than 
when  she  came  under  my  care,  and  is  about  three  months  preg- 
nant; all  of  which  (except  the  last)  I  must  attribute  to  the 
treatment,  as  the  only  other  remedy  she  used,  that  had  any 
bearing  on  her  condition,  was  Crotalus^,  which  I  prescribed  for 
her  when  she  was  nine  months  under  my  charge,  for  a  number 
of  echymosed  looking  spots  on  the  skin,  which  by  the  way  it 
cured  very  efifectually. 
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Catarrh  of  the  Uterus. 

Chrouic  cervico-metritis,  and  even  endo-metritis  is  suscepti- 
ble of  being  entirely  cured  by  tbe  galvanic  current  alone,  and 
unaided  by  any  drug  reroedy.  For  this  disease  I  use  a  few 
cells  of  large  quantity,  and  do  not  repeat  tbe  applications 
oftener  than  twice  a  week,  using  the  negative  pole  directly  in 
contact  with  the  diseased  surface  which  in  the  cervix  at  least 
should  be  first  cleansed  thoroughly.  I  have  treated  over 
twent}^  cases  in  this  manner,  and  in  all  the  result  was  very 
satisfactory.  Erosions  and  ulcers  may  be  treated  in  a  like 
manner. 

Vaginismus. 

It  is  not  unreasonable  to  expect  that  this  trouble,  as  hyper- 
esthesia in  other  parts,  would  be  benefited  by  the  galvanic  cur- 
rent. I  treated  one  very  aggravated  case  with  decided  benefit, 
but  the  patient  got  tired  of  the  treatment  (five  seances)  before 
I  had  time  to  thoroughly  test  the  remedy. 

Pruritus. 

Purulent  and  follicular  vulvitus  have  both  this  characteristic 
symptom,  which,  indeed,  generally  the  only  thing  the  patient 
aftlicted  with  either  of  these  diseases  complains  of.  It  also 
occurs  from  herpetic  eczematous  eruptions,  from  simple  hyper- 
sesthesia  of  the  mucous  membrane,  and  from  a  variety  of  other 
causes.  When  it  occurs  from  hypera!8tliesia,  which  is  common 
in  very  nervous  women,  it  yields  readily  to  cither  form  of  elec- 
tric cun-cut.  When  it  exists  as  a  consequence  of  the  other 
diseases  mentioned,  galvanism  is  the  form  of  current  from 
which  most  good  may  be  expected. 

Vaginal  Catarrh. 

Chronic  niuc-o-piirulent  vaginnl  U-iicorrhcca,  I  can  posidvcly 
assert  gets  ircU  (piickcr  wlien  treated  by  the  galviinic  current 
than  under  the  infiucnce  of  any  other  remedy.     Indeed,  I  have 
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never  yet  seen  any  case  of  this  affection  positively  and  entirely 
cured  by  any  internal  medication.  In  treating  it  by  electricity, 
it  is  necessary  to  have  a  vaginal  rheophore  that  will  not  only 
fill,  but  also  slightly  distend  the  vaginal  canal.  Either  pole 
will  benefit — negative  seems  to  give  the  best  and  quickest 
results. 


CHAPTER  XIV. 

SKI^^    DISEASES. 

Many  skin  diseases  are  attended  by  hyperreraia  and  by 
hypersestbesia,  increase  of  temperature  of  tbe  part,  pain  and 
itching. 

ITow  we  have  already  seen  tbe  power  of  tbe  action  of  elec- 
tricity in  causing  and  curing  tbese  symptoms  wben  occurring 
in  other  parts,  and  we  have  also  seen,  by  the  pathogenesis, 
that  the  electric  current  causes  these  symptoms  on  the  skin ; 
it  now  remains  to  show  that  it  cures  them. 

Erythema. 

Dr.  Lilientbal,^  in  bis  excellent  work  on  "  Diseases  of  the 
Skin,"  says:  "Erythema,  being  a  mere  hypercemia  of  the  skin^. 
makes  itself  objectively  known  by  redness  and  swelling  of  the 
skin,  the  temperature  of  ivhich  is  somewhat  increased^  and  sub- 
jectively, sometimes,  by  a  sensation  of  hmming  and  itching" 
(The  italics  are  mine).  I  have  already  elsewhere''  reported  a 
case  of  erythema  fugax  of  the  neck  and  chest  entirely  cured 
by  the  use  of  the  galvanic  current.  None  of  the  authorities 
on  electro-therapy,  however,  make  any  mention  of  this  disease 
in  their  treatises. 

Urticaria. 

Not  only  tbe  prominent  symptoms  of  this  eruption,  but  as 
far  as  human  senses  can  discern,  the  actual  disease  itself  is 
produced  by  the  galvanic  current,  as  before  mentioned  in  the 
pathogoncsis.  Indeed  it  often  a])poars  in  patients  being  treated 
even  with  tbe  very  mildest  currents,  after  one  or  two  seances. 
I  have  had  but  little  experience  in  the  treatment  of  it  by  elec- 
tricity, as  the  cases  I  have  had,  generally  yielded  to  appro- 
priate dieting  and  internal  remedies ;  but  should  I  ever  have 

'  Page  11. 
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a  case  resist  ordinary  medication,  I  would  not  hesitate  to  rely 
on  some  form  of  electrical  treatment  for  its  cure. 

Herpes. 

Here  we  have  another  eruption,  the  symptoms  of  which  are 
produced  in  totality  by  galvanism  and  are  curable  by  the  same 
agent.  I  recently  reported  at  the  County  Society  a  case  of  a 
tumor  of  the  breast  treated  by  electrolysis  (three  treatments), 
and  after  each  treatment  there  appeared  fresh  patches  of  a 
herpetic  eruption  on  the  face  and  neck.  To  exemplify  the 
curative  effects  the  case  below  given  is  reported  by  Dr.  A. 
McLane  Plamilton,  in  his  "  Clinical  Electro-therapeutics." 

Case  XXXV. — '•'•Herpes  Zoster  associated  with  Intercostal 
Neuralgia. — M.  C,  fet.  25.  The  patient  had  been  aifected 
for  some  time  with  a  vesicular  eruption  on  the  right  side,  be- 
ginning in  the  groin  and  arching  over  the  crest  of  the  ilium, 
extending  as  far  back  as  the  vertebral  column.  Two  succes- 
sive patches  had  appeared,  and  he  was  so  tortured  with  neu- 
ralgic pains  as  to  lose  all  rest.  I  applied  a  metallic  electrode 
(negative)  to  the  eruption  itself,  and  the  positive  pole  over  the 
lumbar  vertebrae.  The  pain  disappeared  in  two  or  three  min- 
utes ;  and,  when  I  next  saw  him  (a  week  afterward),  the  erup- 
tion had  completely  dried  up." 

In  a  work  entitled  "  Clinical  Researches  in  Electro-Surgery," 
by  Beard  and  Rockwell,  the  authors  report  cases  of  herpes- 
zoster  and  herpes-frontalis  successfully  treated  by  applications 
of  galvanism. 

Eczema. 

This  affection  is  more  intractable  to  ordinary  medication 
than  any  of  the  preceding,  and  consequent'l}^  a  greater  number 
of  cases  of  it  fall  to  the  lot  of  electro-therapeutists.  There  is, 
therefore,  no  lack  of  information  of  the  effects  of  electricity 
in  its  treatment.  As  we  have  already  seen,  most  of  its  promi- 
nent symptoms,  both  objective  and  subjective,  are  caused  by 
galvanism.  Drs.  Beard  and  Rockwell,  in  their  work  last 
quoted,  record  three  cases  of  the  disease  cured  by  galvanism 
of  the  nervous  centres,  and  remark,  that  the  result  of  their 
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experience  is,  that  eczema  yields  to  galvanic  treatment  and 
gives  better  and  more  satisfactory  results  than  any  other  form 
of  cutaneous  disorder.^ 

One  of  their  cases  I  here  copy : 

Case  XXXVI. — "  John  B.,  ast.  3  months,  was  admitted  to 
the  Demilt  Dispensary,  March  8th,  1872.  The  child  was 
affected  with  eczema  of  the  scalp  and  face,  which  was  most 
marked  between  the  eyes,  and  extended  down  the  back,  and 
on  the  legs  from  the  knees  to  the  feet. 

The  eruption  was  very  moist,  and  the  diseased  part  was 
covered  with  thick  yellow  scabs.  The  child  was  very  restless 
at  night ;  was  very  constipated,  and  could  scarcely  open  its 
eyes.  The  case  had  been  treated  by  various  poultices  and 
ointments.  At  the  time  we  were  experimenting  with  central 
galvanization  in  diseases  of  the  skin,  and  we  resolved  to  test 
the  method  in  this  case.  After  the  third  application  the 
bowels  became  more  free,  the  child  slept  well,  and  the  eruption 
had  dried  up,  and  the  scabs  peeled  off.  At  the  end  of  two 
weeks  the  fourth  and  last  application  was  given ;  the  disease 
had  then  nearly  disappeared  from  the  back  and  legs.  Since 
that  time  we  have  seen  nothing  of  the  patient." 

Dr.  E.  L.  Mann,^  of  Brooklyn,  has  published  in  the  Medical 
Record  several  cures  of  eczema  made  by  galvanization :  one 
case  of  which  only  required  four  seances ;  the  length  of  his 
applications  is  fifteen  minutes,  and  he  generally  repeats  them 
about  twice  a  week.  I  must  confess  I  have  never  seen  any 
case  yield  in  so  short  a  time;  and  cannot  think  that  either  Dr. 
Beard's  or  Dr.  Mann's  cases  represent  the  average  we  meet 
with. 

Prurigo. 

Tills  tormenting  affliction  yields  readily  to  any  form  of  elec- 
tric current.  I  reported  some  time  ago  some  cases  cured.'' 
Tibbits,  Althaus,  and  other  authors  allude  to  it  as  being  very 
amenable  to  galvanic  treatment. 

»  Page  49. 

2  Medical  Record,  Oftnber  1,  1872. 

*  Medical  Union,  November,  1871. 
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Acne. 


This  most  rebellious  skin  eruption  often  disappears  under  a 
judicious  use  of  one  or  other  form  of  current,  but  often  on  the 
contrary  it  will  not.  I  had  a  case  of  acne-simplex  of  the  face, 
last  winter,  occurring  in  a  young  lady,  who  was  very  anxious 
to  have  it  cured,  and  gave  me  every  opportunity  to  do  so  if  I 
could  ;  but  after  using  galvanism  and  faradism  for  two  months 
without  benefit,  both  patient  and  physician  became  discour- 
aged. I  sent  her  to  my  friend.  Dr.  Lilienthal,  who  cured  her 
with  a  few  doses  of  Natrum  mu?\^^^. 

It  is  impossible,  in  the  present  state  of  the  science  of  electro- 
therapy, to  discriminate  between  the  cases  of  this  disease  as  to 
the  applicability  of  the  remedy.  We  may  have  five  cases  of 
acne  faciei,  all  possessing  seemingly  the  same  symptoms,  and 
three  of  them  will  get  well  under  electrization,  while  the  re- 
maining two  will  not.     Why  ?  is  a  question  for  future  discovery. 

Dr.  W.  B.  Cheadle^  has  given  the  profession  a  valuable 
paper  on  acne  rosacea,  in  which  he  reports  three  cases  almost 
cured,  and  one  improved,  and  still  under  treatment.  He  used 
the  faradic  current  in  all  his  cases.  Other  skin  affections  have 
been  treated  by  electrization  by  Beard  and  Rockwell,  who  re- 
port favorably  of  the  afiects  of  the  current  in  lichen,  psoriasis, 
pityriasis,  and  alopecia. 

From  what  is  here  set  forth,  I  feel  certain  that  every  physi- 
cian among  my  readers  will  value  electricity  as  an  important 
addition  to  our  other  remedies,  in  the  treatment  of  skin  dis- 
eases, and  though  the  proving  is  meagre,  and  the  absolute  in- 
dications are  not  clear  in  every  instance,  I  hope  I  have  shown 
conclusively,  that  at  least  it  does  cure  according  to  the  law  of 
similars. 


Fractiiioner,  July,  1874. 


CHAPTER  XV. 

NEURALGIA. 

The  culpable  looseness  with  which  the  term  neuralgia  has 
been  used  of  late  years,  both  by  the  profession  and  the  public 
generally,  has  led  to  much  confusion  in  this  department  of 
medical  science.  The  word  is  unfortunately  made  an  equiva- 
lent oftentimes  for  any  kind  of  pain,  the  pathology  of  which 
we  may  be  ignorant.  The  pains  of  rheumatism,  gout,  syphilis, 
locomotor  ataxy,  spinal  irritation,  myalgia,  etc.,  are  often  mis- 
taken for,  and  confounded  with  true  neuralgia,  even  b}'  those 
who  ought  to  know  better.  For  these  reasons  I  may  be  par- 
doned, if  I  here  define  what  I  mean  by  the  heading.  There 
is  no  term  which  describes  the  disease  so  well  as  that  used  by 
Hammond : — Neural  Hypercesthesia. 

It  is  indeed  a  hyperaesthetic  condition,  sometimes  involving 
the  whole  course  of  a  nerve,  from  its  origin  to  its  ultimate 
ramifications,  at  others  only  affecting  a  small  portion,  either 
of  the  trunk  of  the  nerve,  or  one  of  the  fibrillary  terminations. 
The  pathological  condition  causing  this  hj'perresthesia  may  be, 
as  Anstie""  says, '-'- atrophy  of  the  posterior  root  of  the  spinal  nerve 
in  which  the  pain  is  felt,'^  (which,  I  feel  certain,  it  often  is),  or  a 
lesion  of  nerve  trunk  itself,  or  otherwise. 

The  essential  characteristics  of  this  condition  are: 

1.  Pain,  which  in  intense  acuteness  is  out  of  all  ]ir(>i)ortion 
to  the  constitutional  disturbance,  is  intermitting,  or  at  least 
remitting  in  character. 

2.  Severely  tender  points  .  at  diilcrent  places  along  the 
affected  nerve,  and  corresponding  to  the  spots  where  the  nerve 
enters,  or  emerges  from  a  fascia,  bone  or  muscle ;  with  often 
ana^stlicsia  or  partial  anresthesia  between  these  points. 

3.  Secondary  jdicnomena;  motor,  vaso-motor,  secretory  or 
tropliic.  The  special  symptoms  varying  according  to  the  loca- 
tion of  tiie  nerve  and  parts  supplied  by  it. 

That  transmissions  of  a  strong  electric  current  produce  a 

*  Neuralgia  and  its  counterfeits,  page  110. 
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condition   analogous   to   neuralgia,  we   have  already  proved, 
page  22. 

Duchenne,*  speaking  of  faradizing  the  terminal  branches  of 
nerves,  says: — "Consecutive  to  the  treatment,  some  of  the 
patients  experienced  deep-seated  pains  in  the  course  of  the 
nerves,  the  extremities  of  which  had  been  excited,  pains  that 
have  frequently  been  persistent  and  have  assumed  the  charac- 
ter of  neuralgia ; "  and  again,t  in  speaking  of  the  differential 
action  of  the  current,  says : — "  These  experiments  are  not  harm- 
less ;  because  in  many  cases  the  acute  sensations  have  been 
followed  by  neuralgic  pains  in  the  organs  ever  excited."  In 
every  work  on  electro-therapy  we  find  the  treatment  of  neu- 
ralgia more  dwelt  upon  than  of  any  other  disease,  except 
paralysis ;  and  it  is  in  this  affection  that  electricity,  as  a  rem- 
edy, has  earned  most  of  its  laurels.  I  here  quote  the  opinions 
of  a  number  of  eminent  authorities.  Anstie:]:  remarks,  "  The 
constant  current,  as  I  now  estimate  it,  is  a  remedy  for  neural- 
gia unapproached  in  power  by  any  other,  save  only  blistering 
and  hypodermic  morphia,  and  even  the  latter  is  often  surpassed 
by  it  in  permanence  of  effect ;  while  it  is  also  applicable  in 
not  a  few  cases  where  blistering  would  be  useless  or  worse." 
Althaus^  lays  down,  as  a  rule,  "  That  in  the  milder  cases  of 
hypersesthesia  all  the  different  forms  of  electricity  may  be 
usefully  employed,  but  in  the  severe  forms  of  it  only  the  con- 
tinuous current  affords  relief."  Hammond's  opinion  is,  "Above 
all  local  means,  not  only  for  relieving  the  pain  of  any  particu- 
lar paroxysm,  but  also  for  effecting  a  permanent  cure,  electric- 
ity stands  first.  I  have  employed  it  in  every  possible  form, 
and  am  satisfied  that  the  primary  galvanic  current  is  the 
preferable  agent."  Beard  and  Rockwell^  express  their  estima- 
tion of  the  remedy  in  the  following  language :  "  The  success 
achieved  by  electrization  in  the  treatment  of  neuralgia  has 
been  brilliant  and  remarkable."     Dr.  G.  V.  Poore^  speaks  very 

*  Localized  electrization,  page  125. 

t  Page  35. 

X  Neuralgia  and  its  counterfeits,  page  200. 

^  Op.  cit.,  page  600. 

2  Op.  cit.,  page  471 . 

^  Electricity  in  Medicine  and  Surgery,  page  162, 
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highly  of  the  excellent  results  he  gets  from  electricity,  and 
says,  "  There  are  many  cases  of  neuralgia  on  record,  which 
have  resisted  every  known  method  of  treatment,  but  have 
yielded  after  a  few  applications  of  the  galvanic  current."  Erb^ 
says,  "  Electricity,  and  especially  the  galvanic  current,  has 
been  found  to  yield  the  most  gratifying  results  in  the  so-called 
idiopathic  neuralgia,  in  most  of  those  which  are  due  to  a  rheu- 
matic or  neuritic  process,  and  which  have  become  habitual, 
and  finally  in  a  certain  proportion  of  eccentric  neuralgia. 
Indeed  the  results  are  sometimes  astonishing,  so  quickly  do 
they  appear.  In  other  cases,  however,  it  is  necessary  to  per- 
severe in  this  mode  of  treatment  for  a  long  time,  and  with 
great  regularit}^,  before  a  cure  is  effected."  In  the  works  of 
Meyer,  Rosenthal,  Benedict,  Tibbits  and  others,  we  have  the 
most  uncontradictable  evidence  brought  to  bear  on  this  sub- 
ject ;  and  the  cases  recorded  by  these  eminent  physicians  per- 
manently cured  by  electricity,  can  be  counted  by  the  hundreds. 
Most  of  these  authorities,  however,  admit  two  great  secrets  of 
success. 

1.  The  whole  of  the  trunk  of  the  aflected  nerve  must  be 
included  in  the  circuit. 

2,  Regularity  of  applications,  which  in  all  cases  ought  to 
be  repeated  at  least  daily. 

These  conditions  being  strictly  observed,  it  matters  little 
whether  the  current  be  transmitted  in  an  ascending  or  descend- 
ing direction,  that  is  to  say,  whether  we  use  a  direct  or  inverse 
current,  or  whether  we  produce  the  so-called  electrotonus  or 
anclectrotonus  of  the  affected  nerve. 

All  the  facts  that  we  can  possibly  demonstrate,  are,  that  a 
strong  current  of  electricity,  transmitted  througli  a  nerve  in 
any  direction,  causes  a  condition  similar  to  neuralgia,  and  a 
weak  current  will  cure  neuralgia  when  occurring  idiopathic- 
ally.  It  will  be  noticed  that  most  of  the  authorities  ([uoted, 
lay  great  stress  on  the  use  of  the  galvanic  current,  and  either 
entirely  ignore  or  deprecate  the  use  of  the  faradic.  Now  it 
appears  to  rae,  that  the  reason  of  this  must  be  that  those  phy- 

'  Diseases  of  the  Nervous  Syetein,  page  80. 
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sicians,  in  endeavoring  to  produce  an  eifect  on  the  hypersesfhetic 
nerve,  transmit  a  current  of  too  great  intensity  through  it, 
which  it  will  in  no  instance  tolerate  without  the  most  excruci- 
ating aggravations  being  produced.  They  do  not  seem  to  cal- 
culate, or  they  seem  to  have  lost  sight  of  the  fact,  that  the 
faradic  current,  though  shorn  of  its  chemical  effects  and  dimin- 
ished in  quantity,  is  infinitely  more  intense  in  its  dynamic  ac- 
tion than  the  primary  force  generating  it,  and,  as  we  before  re- 
marked, the  longer  and  finer  the  wire  used  in  the  induction 
coil,  the  more  intense  the  current,  though  more  reduced  in 
quantity,  just  as  with  the  high  potencies  of  our  drug  reme- 
dies.    In  my  own  practice  I  have  observed  the  following : 

1.  That  whatever  form  of  current  be  used,  only  the  very 
mildest  intensities  are  curative. 

2.  That  a  large  percentage  of  cases  are  curable  by  strict  at- 
tention to  this  rule. 

3.  That  high  intensities  of  either  form  of  current  produce 
serious  aggravations. 

4.  That  a  certain  proportion  of  cases  yield  to  the  galvanic 
current,  that  cannot  be  cured  by  the  faradic,  and  vice  versa. 

5.  That  it  is  impossible  always  to  tell  beforehand,  which 
form  of  electricity  will  cure  any  given  case,  any  more  than  we 
can  always  tell  which  potency  of  a  drug  remedy  is  the  proper 
one  to  use. 

6.  That  there  are  undoubtedly  a  small  proportion  of  cases 
that  will  yield  to  neither  forms  of  current  administered  alone, 
that  wili  rapidly  improve  under  a  judicious  alternation  of  the 
forms. 

7.  That  the  number  of  cases  which  entirely  resist  every  form 
of  electrical  treatment  are  very  small  indeed. 

8.  That  where  the  nerve  is  deeply  seated,  electro-puncture 
of  the  sheath,  or  even  of  the  nerve  itself,  becomes  necessary, 
as  otherwise  recomposition  takes  place  in  the  more  superficial 
structures,  without  the  current  reaching  the  nerve  at  all. 
This  operation  must  be  performed  by  a  thorough  expert  in 
electro-therapeutics,  as  without  the  greatest  skill  being  ex- 
hibited, electrolysis  of  the  nerve  takes  place,  which  is  not  only 
fatal  to  success,  but  disastrous  in  its  consequences. 
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9.  A  Brenner's  rheostat  should  alwaj's  be  used  in  the  cir- 
cuit ;  also  a  galvanometer ;  for  obvious  reasons. 

Among  a  number  of  cases  reported  by  Althaus,*  there  is 
one  which  is  so  very  remarkable  and  instructive,  that  notwith- 
standing its  length,  I  here  copy  in  full,  as  it  would  be  impos- 
sible to  omit  any  part  of  the  report,  without  detracting  from 
its  value. 

Case  XXXVII. — "  The  patient  was  a  huntsman,  vet.  64,  ac- 
customed to  live  in  the  open  air  and  to  '  rough  it.'  Five  3'ears 
before  he  came  under  Professor  Niemeyer's  care,  he  first  felt 
a  '  painless  shock '  through  the  left  side  of  the  head  and  face  ; 
and  such  shocks  returned  at  frequent  intervals.  After  this 
had  gone  on  for  a  twelvemonth,  attacks  of  severe  pain  came 
on,  which  commenced  at  the  angle  of  the  left  jaw  and  pro- 
ceeded through  the  zygomatic  arch  right  into  the  skull.  Such 
attacks  occurred  at  first  about  once  in  three  weeks,  and  were 
generally  owing  to  some  exciting  cause,  such  as  smoking,  mas- 
ticating, speaking,  wiping  the  mouth,  etc.  Pressure  neither 
increased  or  diminished  the  pain,  the  fits  of  which  gradually 
became  more  frequent.  The  shocks  lasted  only  one  or  two 
seconds,  but  recurred  twenty  or  thirty  times  in  the  course  of 
the  day  in  the  third  year  of  the  disease.  In  1864  the  patient 
consulted  Professor  Billroth,  of  Zurich,  with  the  view  of  un- 
dergoing a  surgical  operation.  The  pain  at  that  time  never 
came  on  without  touching  or  moving  the  left  side  of  the  face, 
nor  did  it  occur  during  sleep;  it  affected  the  left  cheek,  the 
upper  lip,  the  upper  jaw,  and  the  teeth.  A  few  decayed  teeth 
were  extracted,  but  this  gave  no  relief  whatever.  A  number 
of  remedies,  such  as  quinine,  iron,  arsenic,  iodine  and  verat- 
rine,  were  then  given,  with  the  same  result ;  and  only  subcu- 
taneous injections  of  morphine  produced  temporary  benefit. 
By  the  advice  of  the  late  Professor  Griesinger,  four  leeches 
were  ]>ut  to  the  diseased  side;  and  this  was  rej^eatcd  a  week 
after,  but  the  condition  of  the  patient  remained  exactly  the 
same.  I'rofessor  Billroth  then  excised  a  piece  of  the  infra- 
<ii-bit;i]    nerve,  one  and   a  quarter  inch    long,  from   the   infra- 
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orbital  canal.  The  piece  of  nerve  which  had  been  excised  was 
carefully  examined  with  the  microscope,  but  was  found  to  be 
perfectly  healthy.  The  patient  only  remained  free  from  pain 
a  few  da^'S,  after  which  the  attacks  reappeared,  although  not 
quite  so  frequently,  nor  so  severely.  At  that  time  the  attacks 
were  brought  on  b}^  pressure  on  the  left  upper  jaw,  and  the 
parts  animated  by  the  infraorbital  nerve  remained  free  from 
pain.  The  paroxysms,  however,  getting  continually  worse. 
Professor  Griesinger  advised  the  removal  of  the  painful  parts 
of  the  alveolar  process  of  the  jaw  by  means  of  raspatories. 
The  patient  was  not  put  under  the  influence  of  chloroform  for 
this  operation,  as  he  had  to  state  which  parts  of  the  bone  were 
tender.  The  operation  was  excessively  painful,  but  had  a 
favorable  result;  the  patient  was  discharged  on  May  27th, 
1864,  being  then  apparently  quite  well.  He  came  back  in 
February,  1866,  and  reported  that  for  some  time  he  had  been 
quite  easy,  but  that  the  attacks  soon  returned  and  gradually 
became  more  frequent  and  severe.  He  urgently  demanded  a 
radical  operation.  The  left  cheek  was  now  free  from  pain, 
but  all  the  other  parts,  which  are  animated  by  the  second 
branch  of  the  fifth  nerve,  were  affected.  Professor  Billroth 
then  performed  osteoplastic  resection  of  the  upper  jaw,  as  pro- 
posed by  Professor  Langenbeck.  He  broke  off  the  posterior 
wall  of  the  antrum,  and  the  posterior  part  of  the  lower  por- 
tion of  the  orbit,  dissected  away  the  second  branch  of  the  fifth 
nerve  up  to  the  foramen  ovale,  and  divided  the  nerve  close  to 
the  foramen  rotundum.  The  zygomatic  and  superior  alveolar 
branches  were  then  drawn  out  as  far  as  possible  and  likewise 
removed,  and  the  infraorbital  nerve  was  entirely  taken  away. 
The  operation  was  not  followed  by  any  bad  symptoms,  and 
the  wound  of  the  jaw  healed  well  together.  A  careful  micro- 
scopic exanai  nation  of  the  excised  piece  of  the  nerve  again 
showed  no  alteration  whatever.  This  operation  did  good  for 
a  time,  but  towards  the  end  of  March,  of  the  same  year,  fresh 
paroxysms  of  pain  occurred  on  touching  the  left  upper  lip. 
They  soon  became  so  severe,  that  Professor  Billroth  excised 
on  April  6th,  1866,  the  buccinatorius  nerve,  which  branches 
off"  from  the  third   ramus  of  the  fifth.     This  operation  was 
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reudered  difficult  by  the  Jiumerous  cicatrices  consequent  upon 
previous  operations ;  the  ductus  stenonianus  was  injured  close 
to  its  point  of  exit  from  the  gland,  and  erysipelas  set  in  after 
wards,  but  yielded  to  treatment.  The  pain  was  now  quite 
gone,  but  a  salivary  fistula  remained.  In  May  the  tic  was 
again  as  bad  as  ever  in  the  left  side  of  the  palate  and  chin. 
On  May  9th,  therefore,  Professor  Billroth  cut  away  from  the 
cavum  oris  through  the  lateral  wall  of  the  antrum,  in  order 
to  excise  the  posterior  dental  nerves,  and  resected  at  the  same 
time  the  mental  nerve  at  its  exit  from  the  inframaxillary 
canal.  On  May  21st  salivary  fistula  was  operated  for,  the  an- 
terior portion  of  the  gland  being  removed,  and  the  skin 
united  by  sutures.  The  parts  did  not  heal,  but  suppuration 
set  in,  and  the  whole  gland  gradually  sloughed  away.  In 
July,  1866,  the  patient  left  the  hospital  free  from  p)ain,  and 
also  cured  of  the  fistula. 

He  did  not,  however,  long  continue  in  good  condition.  In 
December,  1866,  the  attacks  were  again  very  frequent.  He 
was  re-admitted  in  July,  1867,  when  the  pain  was  excessively 
severe ;  it  then  proceeded  from  the  dental  process  of  the  upiper 
jaw,  and  radiated  towards  the  nose,  the  lower  eyelid,  ear,  and 
temple,  from  where  it  penetrated  into  the  cavity  of  the  skull. 
Professor  Billroth  then  advised  the  use  of  the  constant  cur- 
rent ;  but  as  the  patient  believed  that  he  could  only  be  cured 
by  a  surgical  operation,  the  professor,  on  the  urgent  entreaties 
of  the  poor  man  to  do  something  tor  him,  tied  the  left  com- 
mon carotid  artery,  just  below  the  omohyoid  muscle.  During 
the  first  few  days  after  this  operation,  a  few  feeble  shoots  of 
pain  came  on,  but  they  soon  ceased,  and  on  the  17th  day  the 
patient  left  the  hospital  apparently  well.  But  again  the  im- 
provement was  only  temporary,  and  as  Professor  Billroth  had, 
in  the  mean  time,  left  Zuricli  for  Vienna,  the  patient  Avent  to 
Tiibingen,  to  consult  Professor  Niemeyer  concerning  tlie  appli- 
cability of  galvanism. 

lie  was  admitted  into  the  hospital  in  December,  1867.  At 
that  time  he  used  every  day  eight  grains  of  morphia  for  subcu- 
utaneous  injections,  this  l)cing  divided  into  three  doses.  Fits  of 
pain  came  on  twenty  or  thirty  times  during  Iho  day  ;  llicir  start- 
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ing  point  being  the  maxillary  articulation,  whence  they  spread 
to  the  anterior  side  of  the  ear,  and  the  left  parietal  bone.  They 
came  on  chiefly  on  touching  the  left  upper  lip.  The  constant 
current  was  now  used,  and  with  such  beneficial  eftect,  that  the 
patient  was  soon  enabled  to  discontinue  the  subcutaneous  in- 
jection of  morphine.  After  three  months'  treatment,  the  cur- 
rent having  been  applied  nearly  every  day,  the  patient  left  the 
hospital  apparently  cured.  Whether  the  effect  of  galvanism 
will  be  more  permanent  than  that  of  the  surgical  operations, 
remains  to  be  seen ;  but  if  a  relapse  should  occur,  the  same 
remedy  would  probably  produce  the  same  effect.  The  current 
was  applied  by  moistened  electrodes  to  the  affected  nerves,  no 
regard  being  had  to  the  direction  of  the  current,  and  for  five 
minutes  at  a  time ;  sometimes  both  electrodes  were  directed  to 
the  skin,  at  other  times  one  was  directed  to  the  skin  and  the 
other  to  the  mucous  membrane  of  the  mouth." 

If  the  use  of  electricity  was  even  entirely  confined  to  the 
saving  of  such  terrible  butchery  as  this,  (I  can  call  it  nothing 
else),  would  it  not  even  then  be  a  boon  to  suffering  humanity? 
There  is  no  doubt  in  my  mind,  that  if  this  unfortunate  sufferer 
had  been  treated  at  the  outset  by  galvanism,  that  the  cure 
would  have  been  a  brilliant  one.  Although  in  our  school,  of 
course,  no  such  wholesale  nerve-slaughter  would  have  been 
thought  of,  I  doubt  if  any  known  remedy  in  our  Materia 
Medica  would,  in  a  case  of  this  kind,  give  even  a  tithe  of  the 
relief  of  the  galvanic  current  properly  used.  This  case  is 
given  to  show  the  decided  advantage  of  electricity  in  such 
cases  over  surgery  ;  and  in  order  to  demonstrate  its  superiority 
over  ordinary  medical  treatment,  I  quote  the  following  case, 
reported  by  the  same  physician.* 

Case  XXXVIIL— "  The  patient,  set.  74,  at  the  time  he  came 
under  treatment,  had  been  already  a  sufferer  from  the  neural- 
gia for  twenty-nine  years.  In  this  case  a  host  of  external  and 
internal  remedies  had  been  used  without  effect.  M.  IST^laton 
had  refused  to  perform  an  operation,  and  so  had  Professor 
Bruns,  of  Tiibingen.     The  induced  current  had  been  used  as 

*  Berliner  Klinische  Wochenschrift,  No.  77, 1868. 
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an  'electric  moxa,'  but  without  producing  any  benefit.  In 
July,  1867,  Professor  Niemeyer  used  the  constant  current,  con- 
necting the  positive  pole  with  a  moistened  conductor,  and  the 
negative  with  a  wire  brush.  After  twenty  such  applications 
the  pain  was  gone,  and  only  a  slight  increase  of  sensibility  re- 
mained in  the  upper  lip.  Some  months  afterwards  there  was 
a  relapse,  but  this  yielded  rapidly  to  galvanism." 

Althaus*  relates  one  case  of  facial  neuralgia  cured  by  the 
faradic  current,  after  bleeding,  blistering,  purging  and  dosing 
had  entirely  failed  ;  all  of  which,  he  says,  were  given  a  fair  (?) 
trial. 

Anstief  mentions  a  case,  treated  by  Dr.  Russell  Reynolds, 
of  a  lady  who  had  been  the  victim  for  twenty  years  of  an  ex- 
tremely severe  neuralgia  of  the  ophthalmic  division  of  the 
fifth  nerve,  which  attacked  her  daily^  and  had  caused  great 
injury  to  her  general  health  and  nutrition,  was  not  merely 
benefitted,  but  absolutely  removed,  at  any  rate  for  a  long 
period  by  a  single  application  of  the  galvanic  current. 

Cervico-occipital  Neuralgia. 

I  mention  this  form  of  neuralgia  as  it  is  given  under  Yalleix' 
classification.  All  authorities  admit  that  neuralgia  occurring 
in  this  location  (that  is,  in  the  first  four  cervical  nerves),  sel- 
dom remains  stationary,  or  limited  to  tliesc  parts,  but  shows  a 
disposition  to  extend  itself  either  toward  the  lower  parts  of 
the  face,  in  which  case  it  often  becomes  extremely  difiicult  to 
distinijuish  it  from  neuniliz-ia  of  the  third  division  of  the  trige- 
minus ;  or  towards  the  lower  cervical  and  first  dorsal  nerves, 
in  which  case  it  merges  into  cervico-brachial  or  dorso-inter- 
costal  neuralgia ;  and  the  pains  are  felt  in  shoulder,  arm,  mam- 
mary gland,  scapular  region,  and  at  any  one  or  all  the  parts 
Buj)plicd  by  these  nerves.  Cervico-occi})ital  neuralgia  therefore 
being  such  a  very  rare  disease,  I  here  includr  luulcr  the  same 
heading,  cervico-brachial  and  dorso-intercostal  neuralgias.  In 
treating  this  form  of  disease,  aggravations  are  very  easily  pro- 
Op.  cit.,  page  001 
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duced ;    in   illustration   of  which   the   accompanying  case  is 
quoted.* 

Case  XXXIX.— "Mrs.  A.  F.,  aet.  35,  a  woman  of  small  stat- 
ure, graceful  in  form,  and  of  a  lively  temperament,  the  mother 
of  several  children,  had  been  sufiering  for  the  last  seven  years, 
with  a  considerable  degree,  of  ansemia.  On  January  9th,  1856, 
while  present  at  an  evening  company,  she  caught  a  cold,  which 
brought  a  severe  griping  pain  in  the  left  ear  and  shoulder. 
Her  domestic  affairs  having  at  the  same  time  called  forth 
unusual  exertions,  this  and  a  perturbed  emotional  condition 
excited,  about  January  16th,  a  feverish  state,  united  with 
palpitation  of  the  heart,  labored  breathing,  and  tearing  pains 
in  various  parts  of  the  body.  A  light  anti-phlogistic  treat- 
ment, continued  for  fourteen  days,  removed  all  these  symp- 
toms except  the  pain  in  the  limbs,  which  harrassed  the  patient 
more  especially  at  night;  these  after  a  while  concentrated 
in  the  left  shoulder,  extending  thence  into  the  left  ear  and 
soon  attacked  the  third  branch  of  the  trigeminus.  On  the 
28th  of  January,  the  pains  thus  located,  attacked  her  in  a 
new  and  peculiar  manner ;  the  pain  in  the  face  came  on  like  a 
flash,  lasted  from  five  to  ten  minutes,  and  then  as  quickly 
passed  off".  At  first  these  attacks  recurred  after  intervals  of 
considerable  length,  afterward  they  visited  her  daily  about 
ten  o'clock  in  the  evening,  but  always  lasted  but  a  few  minutes  ; 
gradually  they  increased  in  frequency,  intensity  and  duration, 
being  at  least  repeated  five  or  six  times  a  day,  when  they  in- 
cluded also  the  other  branches  of  the  trigeminus,  and  robbed 
the  patient  of  rest  at  night  for  whole  weeks.  Quinine,  arsenic, 
a  tonic  diet,  the  removal  as  far  as  possible  of  all  causes  of  ex- 
citement, a  salve  of  Yeratrum — all  were  tried  with  none  or  at 
most  with  doubtful  effect,  and  the  patient  consequently  upon 
the  advice  of  Drs.  Phillip  and  Friedlander,  applied  to  me  May 
3d,  1856,  for  a  trial  of  electrical  treatment.  After  the  first  sit- 
ting a  marked  exacerbation  of  the  pains  occurred  ;  they  raged  for 
more  than  fourteen  hours  ivith  a  fearful  intensity ;  they  then, 
however,  underwent  a  marked  subsidence,  and  after  two  appli- 

*  Medical  Electricity — Moritz  Meyer,  page  314. 
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cations,  repeated  on  the  otli  and  9th,  with  iceaker  currents^  the 
neuralgic  pain  completely  and  permanently  disappeared." 

A  case  very  similar  to  this  was  sent  to  me  for  treatment  some 
years  ago  by  my  friend.  Dr.  Searle,  of  Brooklyn,  who,  previous 
to  applying  to  him,  had  been  under  the  tender  mercy  of  several 
alloY^aths,  who  cupped,  leached,  and  applied  the  actual  cautery, 
without  benefit.  After  two  treatments  with  the  galvanic  cur- 
rent he  was  vqyj  much  relieved,  and  after  thirteen  daily  seances 
entirely  cured  and  has  remained  so  ever  since. 

When  neuralgia  attacks  the  dorso-intercostal  nerves,  the 
length  of  the  treatment  necessary  is  generally  much  greater 
than  that  required  in  any  other  location.  The  seances  must  be 
more  frequent  (about  twice  a  day),  and  each  intercostal  nerve 
treated  separately.  The  following  of  these  directions  requires 
the  sacrifice  of  much  time,  and  demands  precision  in  attending 
to  the  carrying  out  of  the  tedious  details  on  the  part  of  the 
physician,  and  considerable  patience  and  perseverance  on  the 
part  of  the  patient.  However,  even  with  all  its  drawliacks, 
electricity  will  cure  intercostal  neuralgia  quicker  than  any  other 
remedy  that  I  know  of.  I  here  speak  of  the  average  cases  we 
meet  with,  for  occasionally,  as  with  other  diseases,  we  may  hit 
upon  a  brilliant  success  with  a  few  short  seances.  In  my  own 
practice,  I  only  met  with  one  case  that  3'ielded  to  less  than  two 
or  three  weeks  persevering  treatment,  and  that  was  a  case  occur- 
ing  in  a  young  man  sent  to  me  by  my  friend,  Dr.  Wm.  T. 
Helmuth,  last  winter,  who  was  relieved  in  three  treatments. 

An  error  in  diagnosis  may  often  lead  us  to  imagine  that  we 
make  a  cure;  for  instance,  it  is  quite  possible  to  confound  a 
case  of  myalgia — those  wandering  muscular  pains  occuriug  in 
this  vicinity — which  a  single  seance  of  faradization  will  gener- 
ally speedily  ameliorate,  for  a  case  of  true  neuralgia. 

Sciatica. 

Kcxt  after  the  trigeminus,  the  great  sciatic  nerve  is  the  one 
perhaits  most  eonnuonly  attacked  by  neuralgia.  It  has  been 
treated  successfully  by  several  methods. 

1,  By  external  galvanization  or  faradization,  the  moistened 
sponge  rhcophorcs,  being  applied  one  on  the  skin  to  a  point 
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where  the  nerve  emerges  from  the  sciatic  notch,  and  the  other 
to  a  point  of  the  nerve  lower  down. 

2.  By  one  electrode  placed  within  the  rectum  as  near  as 
possible  to  the  point  of  origin  of  the  nerve  (as  recommended 
by  Duchenne  and  largely  used  by  Benedict),  and  the  other  on 
the  skin  over  the  sciatic  notch. 

3.  Bj^  galvano-puncture  or  farado-puncture  of  the  sheath  of 
the  nerve,  or  of  the  nerve  itself. 

In  very  fat  subjects  the  first  method  is  generally  unsuccessful, 
as  the  amount  of  adipose  tissue  intervening  between  the  elec- 
trode and  the  nerve  (fat  being  a  non-conductor)  precludes  the 
possibility  of  the  current  penetrating  deeply  enough  to  act 
upon  the  diseased  part ;  recomposition  taking  place  in  the  more 
superficial  structures;  hence  Duchenne  suggested  the  treatment 
by  the  rectal  rheophore.  In  ray  hands  galvano-puncture  has 
made  the  most  brilliant  cures,  and  when  properly  performed  is 
not  by  any  means  the  painful  operation  it  would  seem  at  first 
sight  to  be.  Indeed  I  never  yet  have  performed  it  upon  any 
patient  who  did  not  gladly  welcome  its  repetition ;  the  relief 
obtained  from  the  agonizing  pain  was  in  the  first  instance  so 
great. 

To  further  illustrate  this  fact  I  copy  the  subjoined  case 
from  my  note  book. 

Case  XL. — Mr.  Thos.  I.,  Eet.  40,  was  sent  to  me  for  treatment 
April  2d,  1877,  by  my  friend  and  late  colleague,  Dr.  Everitt 
Hasbrouck,  of  Brooklyn.  I  found  him  sufiering  terrible  pain 
in  the  right  thigh,  behind  the  great  trochanter ;  also  in  the  pop- 
liteal space,  and  in  the  heel  of  same  side ;  he  was  unable  to 
move  in  bed  without  the  greatest  aggravation  of  his  sufferings, 
and  standing  or  walking  was  out  of  the  question. 

He  gave  me  the  following  history  of  his  case :  About  two 
years  ago,  he  had  a  severe  fall  from  a  wagon,  on  the  right  side 
of  the  gluteal  region,  which  ecchymosed  the  part  considerably, 
and  made  him  lame  for  several  days.  As  he  got  better  of  the 
injury,  he  noticed  occasionally  a  pain  in  the  outside  and  back 
part  of  the  thigh,  which  would  sometimes  shoot  up  to  the  small 
of  his  back.  He  at  first  thought  nothing  of  it,  especially  as  it 
would  sqmetimes  not  trouble  him  for  several  weeks,  and  only 
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last  a  day  or  two ;  but  each  attack  became  more  and  more 
severe,  until  about  six  months  before  my  first  visit,  when  he 
was  obliged  to  go  to  bed  and  call  in  medical  assistance. 

His  first  medical  adviser  (old  school)  dosed  him  with  ano- 
djnies,  blistered  him,  etc.,  until  finding  these  nostrums  of  no 
benefit,  he  called  a  specialist  in  consultation,  who  scientifically 
cauterized  the  skin  over  the  nerve,  but  it  was  not  of  the  slight- 
est use,  but  made  him  worse ;  then  to  relieve  the  pain  of 
the  mischief  done,  he  injects  morphia  subcutaneously,  twice 
and  three  times  a  day,  for  several  days.  This,  the  patient  says, 
gave  him  great  relief  from  the  pain  for  a  time,  but  made  him 
otherwise  so  sick,  that  he  made  up  his  mind  not  to  continue  it, 
as  it  did  him  no  permanent  good  ;  so  he  sent  for  Dr.  Ilasbrouck, 
who,  finding  the  case  not  amenable  to  ordinary  remedies,  re- 
ferred him  to  me  for  electrical  treatment.  He  was  now  so  re- 
duced in  flesh  and  strength,  being  in  bed  and  unable  to  move 
since  January  1st  (three  months),  that  I  at  once  made  up  my 
mind  that  any  interference  must  be  of  such  a  kind  as  to  promise 
the  most  speedy  relief;  and  thinking  that  electro-puncture  was 
the  most  likely  to  ease  the  pain,  I  described  the  operation  to 
the  patient,  who  at  once  consented  to  have  it  performed. 

I  introduced  two  very  fine  hair-like  needles  into  the  nerve, 
about  two  inches  apart,  just  where  he  felt  the  pain  the  greatest; 
these  I  attached  to  three  small  Daniells'  cells,  a  rheostat  of  a 
hundred  ohms  being  in  the  circuit ;  gradually  I  lessened  the  re- 
sistance, and  finally  removed  it  altogether.  I  moved  the  negative 
needle  from  place  to  place  in  the  nerve  during  a  seance  of  twenty 
minutes.  The  [)atient  never  once  coniplained  of  the  pain,  but 
on  the  contrary,  ex[)ressed  himself  much  relieved  at  the  close 
of  the  operation. 

Ai)ril  3d.  Slept  fairlj^  last  niglil,  feels  considerably  ini- 
])r()ve(l. 

Iili.     liettcr.     Electro-puncture  repeated. 

ot.i).  Still  improving.  Made  CKtoi-nnl  itpplicntion  with 
H})ongo  electrodcH. 

(Jill.  Better.  Can  turn  in  bed.  Ja'H  ])iilienl  ;i  sukiII  gnl- 
viiiiie  battery  to  1»(^  aj»plie(l  exiernnlly  aeeoi'ding  to  direelions, 
by  one  of  his  iamily,  twice  a  day. 
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7th.     Better. 

8th.  Better.  Can  sit  up  in  bed  for  several  minutes  at  a 
time. 

9th.     Not  so  well.     Repeated  electro-puncture. 

10th.     Better. 

Without  going  into  further  tedious  details,  I  would  conclude 
the  historj^  of  the  case  by  saying  that  this  patient  was  entirely 
cured  in  a  month,  having  had  seven  treatments  by  electro- 
puncture,  and  about  forty  external  applications  of  the  galvanic 
current.  Faradization  of  the  weakened  muscles  being  also 
used  about  five  or  six  times.  I  have  used  electro-puncture  in 
several  other  cases  with  success.  Dr.  Hammond*  recommends 
the  treatment,  and  says  he  has  cured  ten  cases  of  sciatica  by  its 
use. 

External  galvanization  of  the  sciatic  nerve  is  by  far  the 
most  commonly  used  of  the  forms  mentioned,  and  often,  especi- 
ally in  lean  persons,  makes  a  speedy  cure. 

The  case  annexed  is  reported  by  Dr.  Moritz  Meyer. f 

Case  XLI. — Carl  Maass,  set.  34,  a  journeyman  baker,  short 
and  thickset  in  form,  previously  healthy,  had  for  the  last  few 
3^ears  been  frequentlj^  subject  to  rheumatism,  and  about  three 
months  before  the  treatment  of  his  case,  had  been  suddenly 
seized  with  an  attack  of  lumbago,  to  which  was  soon  after- 
wards added  a  continuous  pain  in  the  posterior  and  lateral  por- 
tions of  the  right  thigh,  extending  to  the  knee.  The  pains 
were  particularly  intense  in  stormy  weather,  very  severe  at 
night,  and  whenever,  after  sitting  a  long  time,  the  patient  stood 
up,  they  became  so  intense,  that  he  was  obliged  to  support 
himself  with  both  hands  before  he  was  able  to  take  a  step. 
Cupping,  vesicants  and  Russian  baths  were  used  with  none  or  at 
least  with  transitory  effects.  The  patient  had  consequently 
found  himself  obliged  to  give  up  his  employment,  which  was 
one  requiring  a  standing  position.  On  the  19th  of  April,  1861,  he 
applied  to  me  for  treatment.  He  complained  of  a  constant, 
penetrating  pain  near  the  tuberosity  of  the  ischium,  adjoining 

*  Diseases  of  the  Nervous  System,  page  835. 
t  Op.  cit.,  321,  et.  seq. 
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the  point  of  egress  of  the  X.  ischiaticus,  which  from  evening 
to  midnight  was  especially  severe,  but  did  not  trouble  him 
during  the  morning  hours;  it  was  greatly  intensified  by  pres- 
sure. The  skin  over  the  suffering  parts  was,  when  pinched, 
very  sensitive;  but-  on  the  other  hand  the  pressure  of  the 
femur  on  the  cotyloid  cavity,  produced  no  pain ;  the  appetite 
was  good,  evacuations  regular,  pulse  normal.  One  of  the 
conductors  having  been  applied,  in  combination  with  the  appa- 
ratus of  Stohrer,  to  the  point  of  egress  of  the  sciatic  nerve,  the 
other  behind  the  capitulum  fibulfe,  a  current  of  about  ten 
minutes'  duration  was  transmitted.  The  patient  was  at  once 
able  to  walk  with  more  ease ;  he  still  w^ent  up  stairs  laboriously, 
but,  by  treading  carefully,  he  could  go  down  without  pain.  The 
pains  continued  till  past  midnight,  and  recurred  again  la  te  in 
the  following  evening,  though  with  much  less  intensity  than 
before,  and  towards  midnight  passed  off.  After  the  third 
application  of  induction,  electricity  made  in  a  similar  manner, 
for  the  same  length  of  time,  the  sciatica  disappeared,  and  the 
patient  returned  from  Spandau  to  Berlin,  a  distance  of  two 
miles,  so  as  to  assure  himself  of  the  perfect  success  of  the  cure." 

By  consulting  any  text  book  on  medical  electricity,  the  reader 
will  find  that  these  cases  are  not  picked  out  to  seek  to  prove 
a  theory;  nor  because  they  happen  to  have  been  cured,  but 
because  they  are  /ca'r  representative  types  of  the  average  cases 
we  meet  with,  and  give  a  general  idea  of  the  effects  of  electri- 
cal treatment.  The  student  who  wishes  further  light  on  tlio 
use  of  electricity  in  sciatica  would  do  well  to  consult  the 
treatises  of  Meyer,  Benedict,  Ivoscntlial,  Poore,  Anstio,  Lincoln, 
Althaus,  Hammond,  and  Beard  and  Rockwell,  where  they 
will  find  all  the  above  strongly  corroborated,  and  will  also 
find  numerous  similar  cases  narrated  which  vary  but  little  in 
result. 

Other  forms  of  neuralgia,  as  laryngeal  and  pharyngeal  neural- 
gia, gastralgia,  neuralgia  of  ovaries,  uterus,  bladder,  and  other 
internal  organs  arc  amenable  to  electrical  treatment.  I  regret 
that  T  can  as  yet  give  no  indication  which  current  to  use.  The 
beginner  had  ])etter  commence  witli  a  very  mild  galvanic  cnr- 
ront,  as  he  is  less  likel}'  to  i)roduce  serious  aggravation  lliaii 
willi  the  faradic. 


CHAPTER  XVI. 

DISEASES  WHICH  SIMULATE  NEURALGIA. 

Myalgia. 

The  rheumatic  pains  occuring  in  muscles  from  exposure  to 
cold  and  damp,  are  often  mistaken  for  and  confounded  with 
pure  neuralgia.  A  little  attention  to  the  symptoms  will  how- 
ever avoid  any  error  in  diagnosis. 

1.  In  mj^algia  the  pain  does  not  follow  the  track  of  any 
nerve,  but  is  diffused  over  the  muscular  structure.  2.  The 
pain  is  only  felt,  or  at  least  is  most  severe  on  moving  the 
affected  muscles,  whereas  in  true  neuralgia  it  is  generally 
complained  of  as  severely,  whether  the  patient  is  at  rest  or 
in  motion.  3.  Most  commonly  stiffness  and  soreness  of  the 
affected  muscles  is  associated  with  it.  Faradization  with  a 
pretty  sharp,  rapidly  interrupted  current,  can  always  be  relied 
upon  to  give  immediate  relief  from  the  pain,  but  it  generally 
returns,  in  from  four  to  five  hours,  though  less  severely  than  at 
first.  A  repetition  of  the  treatment  will  again  remove  the 
pain  and  stiffness,  but  as  before  it  generally  returns,  though  at 
a  further  interval,  and  with  much  less  severity.  By  giving  a 
treatment  upon  each  accession  of  the  pain,  four  or  five  seances 
are  all  that  most  mild  cases  require.  I  have  seen  patients 
actually  crippled  and  unable  to  move  from  an  attack  of  myal- 
gia in  the  dorsal  and  lumbar  regions,  leave  their  bed  and  walk 
briskly  around  the  room,  after  a  five  minutes'  application  of 
the  faradic  current. 

The  Pains  of  Locomotor  Ataxy. 

The  wandering  pains  occurring  in  this  terrible  disease,  gen- 
erally attacking  the  muscles  of  the  thighs,  calves  of  legs,  or 
shins,  and  after  moving  around  these  parts  for  a  while,  sud- 
denly leave,  and  locate  themselves  in  other  parts  of  the  body, 
have,  in  the  early  stages  of  the  disease,  before  the  ataxia  was 
diagnosed,   been   mistaken    for   neuralgia.     These  pains   can 
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sometimes  be  relieved  by  one  or  other  form  of  ciuTent.  Some- 
times on  the  other  hand  electricity  produces  no  effect  what- 
ever, but  very  seldom  aggravates. 

The  most  remarkable  effect  I  think  I  have  ever  seen  elec- 
tricity produce,  was  in  a  case  sent  to  me  for  treatment  by 
Dr.  John  F.  Gray.  The  pains  were  relieved  by  faradization, 
almost  upon  the  touch  of  the  electrodes,  and  the  patient 
would  remain  free  from  them  for  several  days  afterward.  I 
do  not  mean  my  readers  to  imagine  for  a  moment  that  such 
a  brilliant  result  is  to  be  at  all  expected,  even  in  a  small  per- 
centage of  cases.  I  mention  it  here  merely  as  an  exception  to 
the  general  rule.  As  far  as  my  own  personal  experience  goes, 
electricity  cannot  be  relied  upon  as  a  certain  remedj-  for  di- 
minishing these  pains  any  more  than  it  can  as  a  remedial 
measure  in  arresting  the  pathological  condition.    (See  page  77.) 

Gout  and  Chronic  Rheumatism. 

Pains  which  occur  in  chronic  and  latent  forms  of  gout  and 
rheumatism,  we  often  hear  called  neuralgic,  and  sometimes  in- 
deed it  is  no  easy  matter  to  distinguish  between  these  diseases 
and  true  neuralgia ;  especially  when  they  attack  such  parts  as 
the  eye,  the  dura  mater,  the  stomach,  the  back  part  of  the 
thigh,  and  even  the  foot.  A  careful  examination  of  the  his- 
tory of  the  case,  the  diathesis  of  the  patient,  and  a  eoinparisou 
of  the  essential  characteristics  of  the  diseases,  will  generally 
let  us  out  of  the  difHculty.  As  regards  the  benefit  of  elec- 
trical treatment  in  these  affections,  I  would  say,  that  when 
these  diseases  attack  muscular  structure,  frequent  applications 
of  the  faradic  current  will  generally  give  both  patient  and 
physician  entire  satisfaction  ;  but  in  rheumatic  or  gouty  arthri- 
tis, the  length  of  treatment  required  is  very  much  greater  and 
often  unsuccessful,  even  after  persevering  oxpiM-iinonts  with 
both  forms  of  current. 

Althaus*  says: — "  Tu  aculo  and  chronic  rheumatism  of  the 
muscles,  both  galvanization  and  faradization  are  invahiable 
remedies.     I  have  cured  man}-  cases  of  long  standing  by  one 
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or  two  applications.  Rheumatic  effusions  in  the  joints  are 
likewise  amenable  to  faradization  and  galvanization,  but  re- 
quire a  longer  treatment  than  muscular  rheumatism."  He 
however,  gives  a  report  of  several  instances  in  which  he  has 
cured  muscular  rheumatism,  but  does  not  report  one  single  case 
of  articular  rheumatism.  Remak,  Frommhold,  and  other  author- 
ities make  favorable  mention  of  the  treatment  of  rheumatic 
effusions  into  joints  by  galvanism  transmitted  transversely 
through  the  part  affected,  with  frequent  reversal  of  direction. 
However,  I  must  confess  that  I  have  tried  this  method  and 
every  other,  and  occasionally  with  success,  but  the  result  of 
my  experience  has  been  to  teach  me  not  to  rely  upon  it  wholly 
as  a  remedy  in  every  case  of  rheumatic  arthritis.  The  adhe- 
sions that  occur  as  a  consequence  of  this  disease  may  be  broken 
up  and  removed  by  producing  strong  muscular  contractions 
with  a  slowly  interrupted  faradic  current.  However,  this  is 
surgical  interference,  and  will  be  again  alluded  to  under  the 
heading: — Mechanical  uses  of  Electricity. 

Pains  of  Syphilis. 

Under  this  general  heading  I  include  the  pains  that  occur 
in  tertiary  syphilis  on  the  commencement  of  formation  of 
nodes ;  and  also  the  dolores  osteocopi,  which  occur  in  the  early 
stages  ol  the  secondary  eruption,  and  often  even  before  this 
latter  is  fully  developed.  It  is  with  the  first  mentioned  form 
that  we  are  most  likely  to  confound  true  neuralgia,  especially 
when  the  pains  are  complained  of  in  locations  commonly  at- 
tacked by  neuralgia,  such  as  the  malar  bone,  parietal  eminence, 
lower  jaw,  near  mental  foramen,  etc.  Now,  although  as  the 
progress  of  the  disease  advances,  and  the  formation  of  nodes 
takes  place,  the  similarity  of  the  two  diseases  becomes  less 
and  less ;  still  at  the  outset  this  similarity  is  so  great,  that 
even  the  closest  observer  or  most  perfect  diagnostician  may 
pardonably  mistake  a  syphilitic  node  for  true  neuralgia  ;*  es- 
pecially when  the  correct  history  of  the  case  is  withheld  by 
the  patient.     The  second  variety  of  pains,  the  dolores  osteo- 

*  See  Neuralgia  and  its  counterfeits.    Anstie,  page  260. 
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copi,  are  not  so  likely  to  be  mistaken  for  neuralgia,  there  being 
many  points  of  difference.  The  minutii:e  of  the  points  of 
differential  diagnosis  is  admirably  given  b}'  Anstie  in  his 
treatise  already  referred  to,  and  obviously  has  no  place  in  these 
limits.  What  we  have  here  to  do  with  is,  having  diagnosed 
the  disease,  to  point  out  whether  electricity  will  do  anything 
to  relieve  our  patient.  It  certainly  will.  In  the  first  men- 
tioned form  of  trouble,  galvanization  at  frequent  intervals 
will  relieve  the  intense  pain,  until  we  can  give  the  remedy  in- 
dicated for  the  dyscrasia  time  to  act.  Of  the  second  variety 
I  have  had  no  experience,  or  so  little  that  I  do  not  feel  justi- 
fied in  taking  it  into  consideration  or  expressing  an  opinion. 
Beard  and  Rockwell'^  state,  that  "  The  severe  pains  of  second- 
ary syphilis  are  to  a  certain  extent  relievable  by  general  and 
localized  faradization,  as  we  have  demonstrated  in  a  few  in- 
stances ;  concerning  the  permanency  of  their  effects,  we  have 
as  yet  no  positive  evidence."  Other  writers,  as  far  as  I  am 
aware,  do  not  allude  to  the  matter. 

Pain  in  General. 

The  pains  occurring  in  chronic  alcoholism,  the  pains  of  the 
passage  of  a  biliary  calculus,  or  even  sometimes  of  a  renal 
calculus,  the  pain  of  colic,  and  of  a  number  of  other  peripheral 
irritations,  may  sometimes  be  mistaken  for  neuralgic  conditions. 
As  regards  the  electrical  treatment,  however,  a  mistake  in  the 
diagnosis  of  the  diseases  named,  is  not  of  very  great  import- 
ance, as  they  all  readily  yield  to  electrical  treatment,  and  witli 
much  more  rapidity  than  neuralgia.  It  is,  indeed,  a  curious 
fact  that  all  kinds  of  })ain  can  generally  be  more  or  less  in- 
fluenced, curatively,  by  one  or  otli(>r  iorm  of  clei^trical  current; 
even  the  terrible  pain  of  cancer  in  tin'  last  stages  can  be  com- 
plet(!ly  and  entirely  subdued  by  the  galvanic  current,  after  all 
kinds  of  narcotics  and  anodynes  cease  to  induce  the  slightest 
repose. 


*  Op.  cit.,  page  627. 
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ANAESTHESIA. 

Hj^sterical  and  other  ansesthetic  conditions  of  the  skin  in- 
volving the  fibrillary  terminations  of  superficial  nerves,  where 
the  lesion  is  not  of  such  a  kind  as  to  cause  a  break  in  contin- 
uity between  the  nerve-trunk  and  the  nerve-centre,  or  a  de- 
struction of  the  nerve-centre  itself,  is  perfectly  curable  by  elec- 
trization ;  a  very  strong  faradic  current  applied  by  metallic 
contact,  is  most  generally  the  preferable  agent.  Electricity 
seems  to  be  homoeopathic  to  this  condition  by  its  primary  or 
immediate  action ;  and  to  hypersesthesia  by  its  secondary  or 
ultimate  effects.  (See  pathogenesis,  page  26.)  All  the  allo- 
pathic authorities  admit  that  anaesthesia  can  be  produced  by  a 
powerful  faradic  current  during  the  transmission  of  such  cur- 
rent. This  fact  has  long  ago  been  utilized  for  the  purpose  of 
dulling  the  pain  in  minor  surgical  operations,*  as  the  extrac- 
tion of  teeth,  etc.  Francis,  a  dentist  of  Philadelphia,  was  the 
first  who  made  use  of  electricity  for  this  purpose.  His  exam- 
ple was  afterwards  followed  by  several  other  dentists  in  this 
and  other  countries.  Dr.  Morel-Lavalee  used  it  for  the  same 
purpose  in  opening  abscesses  and  excising  small  tumors.  The 
introduction  of  nitrous  oxide  gas,  as  well  as  the  unreliability 
of  the  induction  machines  which  were  then  used,  has  caused  it 
to  fall  into  disuse.  For  evidence  that  it  will  cure  anaesthesia, 
when  occurring  idiopathically,  we  have  only  to  refer  to  any 
text  book  on  electro-therapeutics,  or  diseases  of  the  nervous 
system.f  Hammond  says :  "  Electricity  is  the  most  efiicient 
agent  to  be  employed  towards  restoring  the  irritability  to  the 
nerves.  Sometimes  the  primary  current  is  to  be  preferred  ;  at 
others,  the  induced.  In  the  latter  case  the  wire  brush  should 
be  used  as  one  of  the  electrodes,  and  the  anaesthetic  parts 
stroked  with  it  at  each  seance."     Erb:|:  gives  his  opinion  very 

*  Archives  of  Neurology  and  Electrology,  vol.  I.,  page  109. 

t  Diseases  of  the  Nervous  System,  page  826. 

X  Diseases  of  the  Nervous  System,  Tiemssen,  page  228. 
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emphatically  and  decidedly  as  follows :  "  By  far  the  most 
effective  of  all  the  remedies  that  can  thus  be  applied,  is  indis- 
putably electricity,  a  means  of  excitation  that  may  be  em- 
ployed in  the  most  various  degrees  of  intensity,  and  can  every- 
where be  applied  with  the  utmost  facility,  and  without  being 
followed  by  any  unpleasant  secondary  effects."  Althaus*  re- 
cords several  cases  caused  by  a  diversity  of  pathological  condi- 
tions all  cured  by  electricity.  Dr.  Fieber,t  of  Vienna,  consid- 
ers it  the  most  important  remedy,  and  says:  "Electricity  is  in 
most  of  the  cases  a  sure  remedy,  excelled  or  even  equalled  by 
no  other — by  means  of  which  we  are  able  to  remove  the  differ- 
ent degrees  of  diminution  of  sensibility."  And  so  I  might  go 
on  quoting  almost  infinitely,  all  are  agreed  on  the  subject. 
They  admit  that  electricity  produces  anaesthesia.  They  admit 
that  electricity  cures  anaesthesia.  How  can  it  do  both  and  not 
be  homoeopathic  ?     This  question  I  leave  for  them  to  answer. 

Muscular  Spasm. 

As  types  of  this  affection  I  would  mention  spasm,  cither 
tonic  or  clonic,  of  any  of  the  facial  muscles,  torticollis  and 
pharyngeal  spasm,  or  dysphagia.  The  last  mentioned  form  is 
often  symptomatic  of  •some  grave  cerebral  disturbance,  and  even 
when  so  occurring,  is  to  a  certain  extent  relievable  by  electri- 
zation ;  and  when  not  so  dependant,  but  arises  from  local 
causes,  yields  (as  Beard  and  Rockwell  express  it)  with  surpris- 
ing readiness  to  external  faradization.  Facial  spasm  generally 
requires  a  long,  steady  and  persevering  treatment.  Electro- 
puncture  of  the  affected  muscle  is  perhaps  on  the  whole  the 
most  reliable  treatment.  Torticollis  is  still  more  troublesome 
to  treat;  I  have  had  but  little  i)crsonal  experience  with  it. 
The  ()}»inion  of  most  observers  seems  to  be,  that  when  treat- 
ment is  begun  early,  it  is  curalilo  by  electricity,  otherwise 
it  is  not ;  though  to  a  certain  extent  relievable.  Dr.  I'ooreij: 
on  tlie  wliole  has  had  good  results,  and  has  reported  some 
very  interesting  cases. 

*  Op.  cit.,  page  690. 

t  Electricity  for  NcrvouH  DiHciscH,  page  42. 

I  Klectricity  in  Medicine  luul  Siiryeiy,  page  221  to  22(3. 


CHAPTER  XVIII. 

Paralysis. 

To  prove  that  the  transmission  of  a  powerful  current  of  elec- 
tricity through  a  muscle  will  temporarily  paralyze  it,  is  no 
ver}^  difficult  task ;  in  fact,  any  one  possessing  an  ordinary  in- 
duction machine  can,  by  transmitting  a  current  through  any 
muscle,  readily  discover  that  at  first  strong  and  violent  con- 
tractions are  produced,  and  as  the  application  is  prolonged, 
the  contractions  diminish  in  vigor,  until  finally  the  muscle 
ceases  to  contract  to  the  electrical  stimulus,  or  even  to  the 
mental  stimulus.  In  other  words,  it  is  paralyzed.  Of  course 
the  larger  the  muscle,  the  longer  must  be  the  application  and 
the  stronger  the  current.  This  fact  is  known  to  and  acknowl- 
edged by  all  the  allopathic  writers  on  electricity.  The  follow- 
ing extract  is  from  Poore:t  "Select  a  small  muscle,  (and  it  is 
well  to  select  one  that  is  not  very  frequently  called  into  volun- 
tary use  for  ordinary  purposes),  such,  for  example,  as  the  first 
dorsal  interosseous  muscle  of  the  left  hand.  Faradize  it,  using 
a  current  of  sufficient  strength  to  cause  a  contraction  which  is 
too  forcible  to  be  overcome  by  the  will,  and  it  will  be  found 
that  after  three  or  four  minutes  the  contraction  will  become 
less  and  less  strong  as  the  irritability  diminishes,  and  that  the 
will  is  soon  able  to  overcome  the  artificial  contraction,  while 
the  same  current  applied  to  the  corresponding  muscle  on  the 
opposite  hand,  causes  a  contraction  against  which  the  will  is 
absolutely  powerless.  Ultimately  the  faradized  muscle  will 
refuse  to  respond  to  either  mental  stimulus  or  faradism." 
Duchennef  writes:  "There  is  certainly  no  need  of  experimental 
medicine  to  inform  us  that  in  its  therapeutic  aspect  localized 
faradization  is  a  two-edged  weapon.  Empirical  observations 
very  soon  convinced  me,  at  the  beginning  of  my  electro-thera- 
peutical researches,  that  localized  faradization  if  applied  to  a 
muscle  or  nerve  for  too  long  a  time,  or  in  too  full  a  dose,  may 


*  Op  cit.,  page  108. 

t  Localized  Electrization,  page  151  and  155. 


120  PARALYSIS. 

increase  or  even  produce  paralysis  or  atrophj  instead  of  curing 
either.  It  was  such  clinical  observations  that  led  me  to  lay 
down  the  precept  that  muscular  faradization  must  be  moderate  in 
degree,  and  that  neither  the  whole  applicrition,  nor  the  appli- 
cation to  any  single  muscle  should  be  undulj-  prolonged."  *  * 
*  *  *  *  "  "It  is  indeed  shown,  both  by  clinical  observation 
and  experiment,  that  neuro-paralytic  hypera?raia  is  a  morbid 
state  that  is  seen  in  atrophic  paralysis,  consecutive  to  lesions  of 
the  cerebro-spinal  centres  or  of  the  nerve  trunks.  It  is  rational 
to  conclude  that  any  agency  which  increased  the  neuro-paralytic 
hyperfemia  would  aggravate  the  pathological  state.  But  this  is 
precisely  the  opposite  of  what  I  have  witnessed,  when,  by  the 
aid  of  faradization,  I  have  cured  the  cases  of  atrophic  paralysis 
that  have  been  brought  to  me  in  such  a  condition.  Under  the 
influence  of  the  treatment,  I  have  seen  the  color  of  the  skin 
and  the  nutrition  of  the  paralyzed  limb  return  in  a  short  time 
to  their  normal  state;  while  at  the  same  time  the  paralysis 
underwent  improvement,  and  I  have  considered  under  these 
circumstances  that  the  vascular  tonicity  had  been  increased  by 
the  localized  faradization.  On  the  whole  the  clinical  facts 
teach  that  as  far  as  regards  therapeutics,  we  should  take  into 
consideration  the  secondary  and  ultimate,  rather  than  the 
immediate  effects  of  electrization." 

Valentine,*  Eckhard  and  Matteucci  give  as  the  result  of 
their  experiments  that  the  constant  current,  transmitted  with 
considerable  intensity,  is  capable  of  paralyzing  nerve  or  nmscle, 
botli  as  to  motion  and  sensation.  We  have  already  recorded 
instances  of  the  paralyzing  effects  of  lightning;  and  the  para- 
lyzing action  of  statical  electricity  is  too  well-known  to  need 
more  than  passing  notice.  Hence  we  sec  that  every  known 
form  of  electrical  current  is  capable  of  producing  paralysis. 

Sucli  paralysis  may  be  of  a  transient,  functional  nature,  and 
may  jiass  off  in  a  few  minutes,  hours  or  days,  as  the  case  may 
be,  according  to  the  intensity  of  the  action  of  the  force  pro- 
ducing it,  or  it  may,  by  producing  an  absolute  pathological 
lesion  of  the  nerve  tiinil<  or  nt'i've  ceiili-o  ifsell',  cause  a  pei'nia- 


*  Medical  Electrizalion.^— Meyer,  page  62. 
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nent  and  complete  paralysis  that  may  go  on  even  to  atrophy, 
just  similar  to  the  cases  of  peripheral  or  central  paralysis  that 
we  every  day  meet  with  occuring  idiopathically,  and  which  we 
expect  to  cure  by  the  very  remedy  that  I  have  just  shown  pro- 
duces them. 

There  is  no  lack  of  evidence  of  the  curative  power  that 
electricity  exerts  in  this  disease.  The  very  same  books  (every 
one  of  them)  from  which  I  have  just  quoted,  recommend  the 
very  agent  which  they  positively  demonstrate  has  over  and 
over  again  indisputably  caused  paralysis,  as  their  sheet-anchor 
in  all  paralytic  affections,  and  their  only  hope  in  certain  cases. 

In  the  history  of  electro-therapeutics  the  first  case  of  any  kind 
we  have  recorded  as  cured  by  its  means,  is  a  paralyzed  finger, 
treated  by  Kratzenstein,  in  1744,  and  for  many  years  after  this 
date,  the  therapeutical  uses  of  the  current  was  almost  wholly 
confined  to  the  treatment  of  paralytic  diseases.  Up  to  the 
present,  we  have  more  useful  medical  literature  on  this  subject 
than  we  have  on  any  other  in  the  whole  domain  of  electrology. 
The  kinds  of  paralysis  which  electricity  will  cure,  those  cases 
which  it  will  ameliorate  but  not  cure ;  and  those  in  which  we 
can  expect  no  benefit  through  its  agency  or  any  other,  are 
accurately  pointed  out,  and  culled  one  from  the  other,  with 
great  precision  by  many  observers ;  and  even  the  instructions 
in  the  fine  technical  details  as  to  how  often  the  seances  should 
be  repeated,  how  and  where  the  electrodes  should  be  applied, 
the  motor  points  for  all  the  muscles  in  the  body,  the  adapta- 
tion of  special  instruments  for  the  treatment  of  special  cases, 
etc.,  are  given  with  an  exactitude  that  we  as  a  profession  may 
well  be  proud  of.  It  is  not  claiming  too  much  to  say  that  the 
treatment  of  paralysis  by  electricity  is  now  reduced  to  a  posi- 
tive science ;  if,  indeed,  any  part  of  the  practice  of  medicine 
can  with  propriety  be  called  such.  These  matters  will  be  fully 
entered  into  when  we  come  to  the  parts  of  this  work  devoted 
to  methodology,  electro-diagnosis  and  prognosis,  etc.  What 
we  have  to  do  with  in  this  part  is,  to  positively  demonstrate 
that  it  will  cure  certain  forms  of  paralysis.  For  the  purpose 
of  description,  it  is  necessary  to  adopt  some  of  the  various 
classifications  of  paralysis.     That  used  by  Beard  and  Rockwell 


122 


PARALYSIS. 


will  perhaps  answer  the  purpose  in  view  as  well  as  any  other, 
and  which  with  some  little  modification  is  given  in  the  accom- 
panying table: 

Paralyses  which  occur  as  sequelas  to  variola, 
diphtheria,  typhoid  fever,  syphilis,  rheuma- 
tism, gout,  etc.  Poisoning  by  lead,  mercury, 
arsenic,  phosphorus.    Hysterical  paralysis. 


1.    CONSTITUTIONAL. 


IT.    CENTRAL. 


III.    PERIPHERAL 


IV.    REFLEX. 


f  Paralyses  caused  by  some  pathological  lesion 
of  one  of  the  great  nerve  centres,  commonly 
shown  in  hemeplegia,  paraplegia  and   their 

I  various  complications. 

r     1.  Caused    by  action  of  cold  on  the  nerve 

supplying  affected  part. 
I      2.  Mechanical  injuries  of  muscle  or  nerve. 

3.  Pressure  as  from  a  tumor,  a  crutch,  etc. 

4.  Injury   or  destruction   of   a  nerve    from 
suppuration  of  a  part.    From   over  use  of  a 

[  muscle,  or  set  of  muscles,  etc. 

f     Caused   by  irritation  in  a  remote  part,  sec- 

Iondarily  disturbing  the  nervous  centre.     For 
instance,  i^araplegia  caused  by  the  presence  of 
worms  in  the  intestinal  canal,  or  by  disease  of 
[kidneys,  uterus,  etc. 


A  certain  percentage  of  the  cases  coming  under  each  of  these 
headings  may  be  considered  incurable.  For  instance,  where  the 
central  lesion  is  not  removable  by  medicinal  means,  or  by  the 
ordinary  course  of  nature  ;  to  wit:  a  tumor  growing  in  some 
part  of  the  brain  or  spinal  cord ;  destruction  by  softening  or 
sclerosis  of  either  of  these  parts ;  extensive  mechanical 
injuries,  involving  an  entire  separation  of  the  nerve  8up])ly  of 
a  part  from  its  central  origin;  where  continued  increasing 
pressure  upon  a  nerve  is  in  such  a  position  that  it  cannot  be 
removed,  as  a  morbid  growth  in  the  acqua  ductus  fallopii, 
causing  facial  paralysis;  where  the  muscular  electric  contrac- 
tility is  perfect,  but  the  limb  docs  not  rcsjjond  to  the  dictates 
ot  the  will,  showing  that  tlu're  is  some  break  in  the  nervous 
connection  of  the  jiart  with  the  l)rain,  as  sometimes  occurs  in 
liciiiiplegia.     Late  muscular  rigidity  occurring  in  the  course  of 
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a  hemiplegia,  is  put  down  as  incurable  by  many  authors,  but  I 
know  from  experience  that  occasionally  a  great  deal  may  be 
done  towards  improving  the  helpless  condition  of  a  patient, 
by  a  persevering  and  long  continued  use  of  both  forms  of  elec- 
tric current. 

Hysterical  Paralysis. 

This  curious  aft'ection  sometimes  shows  itself  in  hemiplegia 
and  paraplegia,  but  more  generally  is  restricted  to  one  limb, 
one  group  of  muscles,  or  even  to  a  single  muscle.  It  is  not 
uncommon  to  have  one  leg  paralyzed,  or  the  aflection  may  be 
confined  to  one  finger,  or  may,  as  it  often  is,  be  concentrated 
exclusively  in  the  levator  palpebrse  muscle ;  but  perhaps  the 
most  favorite  location  is  the  vocal  cords,  producing  the  trouble 
known  as  hysterical  aphonia.  l!Tow,  if  anybody  wanted  me  to 
show  them  a  brilliant  cure  made  by  electricity,  I  should  cer- 
tainly choose  a  case  of  this  kind  to  exhibit  its  action.  The 
case  below  recorded,  exemplifies  all  the  points  I  wish  to  allude 
to,  perhaps  better  than  I  can  otherwise  express  them.  It  is  an 
every  day  case,  possessing  no  unusual  or  remarkable  features, 
and  for  these  reasons  is  selected. 

Case  XLII. — Miss  S.,  a  public  singer,  set.  24,  was  sent  to  me 
for  treatment  by  my  friend.  Dr.  E.  J.  "Whitney,  of  Brooklyn. 
She  had  entirely  lost  her  voice  without  any  apparent  cause, 
could  not  speak  above  a  whisper,  and  of  course  was  obliged  to 
give  up  her  avocation.  The  doctor  informed  me  that  a  laryn- 
goscopic  examination  revealed  no  inflammatory  or  other  abnor- 
mal condition,  except  the  inability  to  approximate  and  make 
tense  the  vocal  cords.  This  condition  of  things  had  lasted 
about  a  week,  and  had  resisted  ordinary  homoeopathic  treat- 
ment. Other  evidences  of  hysteria,  as  the  hysterical  sobbing, 
globus  hystericus,  insensibility  of  pharjaix,  etc.,  being  present, 
we  had  no  difficulty  in  arriving  at  a  conclusion  as  to  the  na- 
ture of  the  trouble.  I  at  once  commenced  treatment  by 
applying  a  faradic  current  to  the  vocal  cords  direct,  and  also  to 
the  insensible  pharynx.  The  result  was,  that  after  a  seance  of 
five  minutes  duration,  the '  voice  returned,  and  in  a  few  days 
the  young  lady  was  enabled  to  resume  her  business  as  concert 
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singer.  Dr.  J.  Russell  Eeynolds*  recommends  the  use  of 
statical  electricity  in  preference  to  the  faradic  current.  Of 
this  I  have  had  no  experience,  the  faradic  current  having  made 
brilliant  cures  in  all  my  cases. 

Hysterical  paralysis  occurring  in  other  parts  of  the  body  is 
quite  curable  by  faradization,  even  after  atrophy  of  the  aftected 
muscles  has  occurred.  For  cases,  see  Medical  Electricity, 
Althaus,  page  450;  Electricity  in  Medicine  and  Surgery, 
Poore,  page  141 ;  Beard  &  Rockwell's  Treatise,  page  502,  et  seq. 

Rheumatic  Paralysis. 

During  the  years  that  I  had  charge  of  the  Department  of 
Diseases  of  the  Nervous  System  in  the  Brooklyn  Homoeo- 
pathic Hospital  Dispensary,  I  had  ample  opportunity  to  wit- 
ness the  efiect  of  electrical  treatment  in  this  affection.  The 
parts  most  commonly  attacked  were  the  deltoid,  trapezius  and 
biceps  muscles,  next  the  extensor  muscles  of  the  forearm  ;  cases 
also  occurred  involving  the  muscles  of  the  eye,  interossei  of 
hand,  and  other  locations,  but  very  rarely.  Direct  and  indi- 
rect faradization  of  the  afiected  muscles,  repeated  two  or  three 
times  a  week,  was  generally  the  treatment  given,  and  with 
entire  success,  even  in  old  standing  cases  that  had  resisted 
various  kinds  of  treatment  previous  to  their  coming  under  m}' 
charge.  Althaus  *  expresses  his  opinion  thus :  "  There  is  no 
kind  of  paralysis  in  which  the  therapeutical  effects  of  faradiza- 
tion are  so  striking  as  in  rheumatic  paralysis,  in  which  affec- 
tion it  cannot  be  replaced  by  any  purely  medicinal  treatment. 
This  applies  also  to  protracted  and  severe  cases  which  have 
resisted  a  variety  of  energetic  therapeutical  measures." 

Lead  Paralysis. 

This  disease  is  caused  by  the  absorption  of  some  salt  of  lead 
into  the  system,  either  by  using  face  powder  containing  lead, 
or  by  the  constant  handling  of  paints,  containing  the  carbo- 

*  Clinical  Uhgh  of  Electricity,  p.  lOU. 

*  Op.  cit.,  p.  GUI. 
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nate  of  lead.  Consequently  painters,  and  those  employed  in 
the  manufacturing  of  paints,  are  as  a  class  the  most  liable  to 
this  form  of  paralysis.  It  is  a  disease  which  almost  exclu- 
sively is  limited  to  the  hands  and  arms.  Commencing  with 
trembling  in  the  hands,  it  soon  spreads  to  the  extensor  mus- 
cles of  the  forearm  and  thenar  eminence ;  and  afterwards  as  the 
disease  progresses,  to  the  biceps  and  deltoid  muscles.  It  is  a 
strange  fact,  that  the  flexor  muscles  of  the  forearm  are  never 
attacked.  Atrophy  comes  on  early  and  proceeds  with  great 
rapidity,  and  the  electric  contractility  is  lost  early.  Of  course, 
the  first  indication  is,  to  remove  the  lead  from  the  system,  and 
secure  the  patient  from  a  further  absorption  of  it ;  but  this 
alone  will  not  cure  the  paralysis.  We  must  also  use  a  remedy 
that  will  restore  the  tone,  and  improve  the  nutrition  of  the 
impoverished  muscles,  and  there  is  no  remedy  that  "will  do 
that  but  electricity.  In  most  cases  the  response  to  the  stimu- 
lus of  the  faradic  current  is  entirely  lost  before  the  patient 
calls  on  a  physician.  In  such  we  must  use  the  galvanic  cur- 
rent as  the  remedy,  and  after  a  few  applications,  we  find  that 
the  muscles  begin  to  respond  to  the  faradic  current ;  then  this 
form  of  electricity  must  be  substituted,  and  used  daily,  until 
the  weakened  tissues  are  fully  restored  to  their  normal  vigor. 
Even  in  the  mildest  cases,  it  will  take  many  weeks  to  accom- 
plish this  result,  and  in  bad' cases,  where  a  great  degree  of 
atrophy  is  present,  many  months ;  still,  no  case  need  be  aban- 
doned as  hopeless,  and  there  is  no  other  remedy  that  will 
answer  the  purpose.  For  cases  illustrating  these  facts,  see 
Althaus'  work,  p.  452 ;  Medical  Electricity,  Tibbitts,  p.  188  ; 
Meyer  Op.  cit.,  p.  283,  et  seq  ;  also  the  w^orks  of  Benedict, 
Poore,  Beard  &  Rockwell,  Reynolds  and  others. 

Diphtheritic  Paralysis. 

As  a  sequel  of  diphtheria,  we  have  a  peculiar  kind  of  paraly- 
sis attacking  first  one  part  and  then  another.  To-day  it  may 
show  itself  in  the  muscles  concerned  in  swallowing,  and  to- 
morrow, without  any  warning  or  apparent  cause,  we  find  it  has 
left  there,  and  located  itself  in  one  side  of  the  face,  one  arm, 
one  leg,  or  elsewhere. 
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After  ending  in  paraplegia,  Althaus  says,  that  such  cases 
generally  end  fatally.  Such  has  not  been  my  experience,  how- 
ever, on  the  contrary,  I  have  mostly  seen  such  cases  get  weW 
spontaneously,  that  is  to  say  without  the  assistance  of  any 
remedies.  Faradization  is,  however,  a  great  help,  and  I  have 
treated  many  cases  by  its  aid  that  I  have  no  doubt  recovered 
in  a  much  shorter  time  than  the}''  would  have  done,  if  left  to 
nature.  Paralyses  after  typhoid  fever  are  more  liable  to  be- 
come atrophic,  but  yield  to  electrization. 

Cerebral  Paralysis. 

Hemiplegia,  the  commonest  form  of  this  difficulty,  is  the 
result  of  cerebral  hEemorrhage,  embolism,  or  other  mechanical 
interference  by  which  the  integrity  of  the  great  nervous  cen- 
tre is  impaired.  The  more  profound  the  lesion  the  more  com- 
plete will  be  the  paralysis,  and  where  the  whole  corpus  striatum 
is  destroyed,  the  hemiplegia  of  the  opposite  side  of  the  body  will 
be  complete,  permanent,  incurable.  But  in  cases  of  the  rup- 
ture of  a  small  blood-vessel,  where  a  small  amount  of  blood  is 
effused,  just  sufficient  by  its  pressure  to  interfere  seriously  with 
the  functions  of  this  part  of  the  brain,  without  destro3'ing  it, 
then  we  may  have  complete  hemiplegia,  but  not  incurable. 
The  clot  of  blood  becomes  eventuall}-  absorbed  ;  but,  before 
that  much  desired  result  has  had  time  to  take  place,  the  paraly- 
sis continues  to  get  worse,  and  even  though  the  primary 
lesion  (the  cause),  be  entirely  removed,  the  paralysis  remains, 
and  the  patient  is  unable  to  use  his  limbs. 

If  in  a  case  of  this  kind  we  lind  that  the  muscles  do  not  re- 
spond to  the  stimulus  of  the  faradic  current,  but  do  to  the  gal- 
vanic, it  is  just  the  case  to  cure  by  electricity.  Commence 
with  daily  galvanic  treatments,  (each  muscle  separately),  witli 
just  sufficient  electro-motive  force  to  cause  perceptible  contrac- 
tions, and  soon  the  imjirovement  will  become  apparent,  the  pa- 
tient will  l)Cgin  to  move  the  limb,  at  first  slightly,  and  after- 
wards better  and  better.  The  faradic  irritability  now  becomes 
restored,  and  as  it  does,  we  must  substitute  that  current  for 
the  galvanic,  until  the  cure  is  completed  ;  which  it  will  be  in 
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time,  varying  in  length  according  to  the  extent  and  duration 
of  the  disease  previous  to  commencing  the  treatment.  But 
suppose  another  case.  Suppose  instead  of  finding  the  muscles 
llabby,  wasted,  we  find  an  amount  of  permanent  contraction, 
and  that  the  electric-contractility  to  both  forms  of  current  is 
perfect,  but  the  paralysis  to  the  will  remains,  then  electricity  is 
not  indicated,  and  consequently  will  not  cure  or  even  amelio- 
rate. It  is  no  use  persisting  in  it ;  it  is  only  harassing  to  the 
patient,  and  loss  of  time  to  the  physician.  We  cannot  cure  a 
fever  with  Aconite,  where  the  symptoms  call  for  Gelseminum. 
IlTor  can  we  cure  any  disease  with  any  remedy  that  is  not  indi- 
cated by  the  symptoms.  To  illustrate  the  ordinary  progress 
that  suitable  cases  of  hemiplegia  make  under  electrical  treat- 
ment, the  accompanying  cases  are  quoted : 

Case  XLIII.— Reported  by  Beard  &  Rockwell.*  "  Mr.  H., 
a  bank  president,  set.  about  45,  after  having  enjoyed  excellent 
health  previously,  and  having  always  led  a  correct  life,  was 
suddenly  prostrated  one  morning  while  dressing,  by  a  slight 
sensation  of  vertigo,  and  a  feeling  of  utter  exhaustion.  In  the 
course  of  an  hour  these  symptoms  were  followed  by  a  partial 
paralysis  of  the  right  side.  He  was  unable  to  walk  alone,  but 
if  allowed  to  lean  upon  another  for  support,  he  could  slowly 
and  with  diflaculty  make  his  way  from  one  room  to  another. 
In  order  that  the  case  may  be  fully  appreciated,  it  will  be 
necessary  to  notice  his  physique,  and  speak  of  his  past  history. 

He  was  tall  and  very  thin,  with  a  tendency  to  anaemia  rather 
than  plethora.  He  had  always  enjoyed  a  fair  degree  of  health, 
and  for  many  years  there  had  scarcely  been  a  perceptible  vari- 
ation in  his  weight.  His  present  position  was  not  at  all  oner- 
ous, but  most  of  his  life  had  been  spent  as  head  of  a  business 
firm,  that  had  taxed  his  energies  to  their  utmost. 

For  some  months  previous  to  his  illness,  he  had  suffered 
from  excessive  anxiety  because  of  financial  embarrassments, 
but  especially  because  of  the  inefficiency  and  carelessness  of 
his  son,  to  whom  he  had  entrusted  certain  details  of  his  busi- 
ness of  much  importance.     His  mental  condition  produced  in- 

*  Op.  Cit.,  513. 
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somnia,  that  finally  resulted  in  a  sudden  collapse  of  the  debili- 
tated nerve  centre.  An  application  of  general  faradization 
caused  immediate  but  only  temporary  increase  in  the  power  of 
the  paralyzed  members,  as  may  be  so  frequently  noticed  in 
cases  of  hemiplegia  following  effusion.  On  the  succeeding 
day,  however,  very  marked  and  permanent  improvement  was 
observable,  an  idea  of  which  may  be  conveyed  oy  stating  that 
he  was  able  to  do  w^hat  was  before  impossible,  viz.:  to  put  on 
his  pants  without  assistance.  Treatment  Avas  given  every 
other  day,  and  resulted  in  very  rapid  progress  toward  recovery. 
In  the  course  of  a  month,  he  could  walk  with  such  ease  and 
readiness,  that  no  one  would  have  supposed  that  he  was  in  any 
way  disabled.  He  could  not,  however,  run  with  any  ease  or 
comfort ;  and  though  nearly  two  years  have  elapsed  since 
treatment  was  discontinued,  he  does  not  feel  that  he  is  able  to 
engage  in  any  exercise  more  severe  than  a  rapid  walk." 

Case  XLI v.— Reported  by  Tibbits*.  "A  lady,  get.  41,  had 
suifered  from  right  hemiplegia  for  eighteen  months,  and  de- 
scribed her  condition  as  having  remained  without  improve- 
ment for  the  past  six  months.  She  had  recovered  sufficiently 
to  walk  with  the  aid  of  a  stick,  but  the  movements  of  the  arm 
were  very  weak,  especially  those  of  the  deltoid,  extensors  of 
the  fingers  and  individual  muscles  of  the  hand.  Faradic  con- 
tractility was  somewhat  lowered,  but  there  was  no  rigidity. 

The  muscles  were  carefully  faradized  with  a  current  just 
sufficiently  strong  to  produce  their  contraction.  The  entire 
application  occupied  about  fifteen  minutes,  and  was  made  once 
daily.  After  a  fortniglit's  electrization,  she  was  able  to  raise 
the  arm  to  a  right  angle  with  the  body,  and  to  use  the  hand  to 
feed  herself,  neither  of  which  she  had  been  able  to  do  before 
treatment." 

Cases  like  these,  both  as  regards  the  disease,  and  the  results 
of  the  treatment  are  of  every  day  occurrence  in  the  practice  of 
the  elcctro-thera})eutist. 

By  this  I  do  not  mean  to  say  that  any  student  or  physician 
who  has  never  paid  any  attention  lo  electro-therapy  can  treat 


*  Elertricily  in  Medicine,  page  171. 
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such  cases,  and  get  such,  or  anything  approaching  such  results; 
on  the  contrary  they  are  liable  to  do  a  great  deal  of  mischief. 
The  ownership  of  a  knife  does  not  make  a  surgeon,  nor  does 
the  ownership  of  a  set  of  electrical  instruments  (no  matter  how 
handsomely  they  may  be  gotten  up),  make  an  electro-thera- 
peutist. Far  from  it.  Both  must  have  acquired  skill  in  their 
special  departments,  and  skill  everybody  knows  is  only  acquired 
by  special  talent,  special  education  and  special  experience.  The 
technical  details  of  the  treatment  of  a  case  of  hemiplegia  re- 
quires not  onl}^  a  knowledge  of  anatomy  (as  each  muscle  must 
be  electrized  separately),  but  just  as  thorough  knowledge  of 
electro-physics,  and  the  other  necessary  branches  of  the  science 
as  any  other  disease  needing  electrical  treatment. 

This  point  is  too  frequently  overlooked,  and  electricity  is 
ordered  ;  the  family  physician  sends  out  his  "  fiat."  "  Let  the 
patient  be  electrified,"  and  the  patient  is  electrified.  How  and 
by  whom  ?  Generally  in  a  modified  form  of  the  method  already 
described  at  page  65,  and  by  such  operators,  and  with  about 
the  same  results.  This  will  not  do.  A  case  of  hemiplegia 
must  be  treated  with  just  as  much  care  and  precision  as  we 
would  conduct  an  operation  requiring  electrolysis  of  a  morbid 
growth  on  the  conjunctiva.  If  the  operator  has  not  the  skill 
for  one  let  him  rest  assured  he  has  not  for  the  other. 

Spinal  Paralysis. 

"We  have  already  cursorily  alluded  to  the  benefit  to  be 
expected  from  galvanization  of  the  spine  in  this  disease,  we 
will  now  consider  what  cases  we  would  expect  to  benefit  by 
electrization  of  the  muscles. 

A  case  of  paraplegia,  consequent  upon  hypersemia  or  anaemia 
of  the  cord,  concussion  of  the  spine,  or  any  cause  that  tempor- 
arily interferes  with  the  functions  of  the  cord  where  atrophy 
of  the  muscles  has  not  progressed  to  absolute  destruction,  and 
where  the  primary  cause  of  the  paralysis  has  been  to  some 
extent  removed,  or  is  removable,  is  one  in  which  we  would 
expect  a  favorable  result  from  electrization  of  the  muscles 
and   spinal   cord   itself.     In   cases   occurring   from   the  same 
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causes,  in  which  but  little  atrophy  has  yet  taken  place,  and  in 
which  electric  contractility  is  tolerably  perfect,  galvanization  of 
the  spine  will  speedily  restore  to  a  health}^  condition  without 
having  to  touch  the  affected  muscles  at  all.  But  in  cases  of 
fractures,  caries  of  the  spine,  tumors  pressing  upon  the  cord, 
or  any  disease  that  destroys  the  cord,  we  have  a  paralysis  that 
we  may  look  upon  as  pei-manent,  although  in  such  a  case  we 
may  do  much  to  relieve  the  sufte rings  of  a  patient  temporarily 
by  the  judicious  use  of  electricity.  We  may  relieve  or  even 
for  a  time  entirely  check  incontinence  of  urine  by  fixradization 
of  the  paralj'Zed  bladder,  or  involuntary  stools  by  applications 
to  rectum  and  anus,  and  by  using  electricity  where  the  symp- 
toms indicate  it  in  a  number  of  "  Utile '"  troubles  incidental  to 
this  disease  that  tend  to  make  a  patient's  life  unbearable  if 
not  relieved. 

In  infantile  spinal  paralysis,  which  is  generally  due  to  in- 
flammatory softening  of  the  anterior  portion  of  the  gray  spinal 
substance,  the  result  of  exposure  to  cold  damp,  etc.,  electricity 
stands  unrivaled  as  a  remedy.  This  form  of  paralysis  is  gen- 
erally ushered  in  by  a  chill,  a  convulsion  or  slight  febrile  con- 
dition, with  pain  in  the  back  at  the  seat  of  the  primary  lesion. 

After  a  few  days  it  is  noticed  that  the  child  cannot  stand  or 
walk ;  and  if  the  lesion  is  high  up  in  the  spine,  cannot  use  its 
hands.     After  this  the  disease  rapidly  progresses  to  atrophy. 

A  case  of  this  kind  sent  to  me  for  treatment  by  my  friend.  Dr. 
W.  T.  Helmuth,  presented  all  the  salient  symptoms  in  a  remark- 
able degree,  as  the  following  report  shows. 

Case  XLV. — Mary  IST.,  tet.  3,  was  brought  to  me  October 
14th,  1876.  Status  prcesens.  Could  not  stand  or  walk.  Slight 
movement  of  both  legs  possible  when  lying  on  back;  temper- 
ature of  both  legs  much  below  normal.  No  muscular  contraction 
to  faradic  current.  Slight  atrophy.  No  tenderness  of  spine 
to  touch,  but  the  slightest  application  of  the  faradic  current 
to  last  dorsal  and  first  lumbar  vertebra,  made  the  child  scream 
with  pain.  Other  parts  of  the  body  well  nourished.  General 
health  good. 

lUstory.  On  September  20th,  after  a  slight  fcbrik'  attack 
on  the  previous  week,  it  was  noticed  that  the  child  could  not 
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stand.  The  mother  becoming  alarmed  sent  for  a  country  pliy- 
sician,  who  diagnosed  the  trouble  as  an  injury  of  the  spine, 
and  insisted  that  the  nurse  must  have  let  the  child  fall,  and 
that  the  paralysis  was  the  consequence.  As  the  child  got 
rapidly  worse  after  being  three  weeks  under  his  treatment,  the 
mother  applied  to  Dr.  Helmuth  for  advice,  who  at  once  kindly 
referred  the  case  to  me.  I  commenced  treatment  by  galvan- 
izing each  of  the  paralyzed  muscles  separately,  and  made 
applications  to  the  lower  part  of  the  spine,  twice  a  week,  until 
the  24th,  at  which  date  all  the  muscles  responded  to  the  faradic 
current  except  the  tibialis  anticus,  and  peronseus  of  left  side. 
ISTow  substituted  the  faradic  current  for  the  galvanic  previously 
used  (daily  applications),  but  still  continued  the  galvanic  cur- 
rent to  the  spine  twice  a  week. 

November  18th.  Much  improved ;  can  stand  with  assistance. 
Treatment  continued. 

December  5th.  Can  stand  and  walk  a  few  steps  with  a  little 
assistance.     Continued  treatment. 

January  9th,  1877.  Can  walk  alone  slowly,  with  a  little 
inclination  to  bear  on  the  outside  of  the  feet,  particularly  the 
left.     27th.     Walks  quite  straight  and  can  run. 

February  6th.  Improvement  continues.  Faradization  dis- 
continued.    Spinal  applications  twice  a  week. 

February  29th.     Dismissed  entirely  cured^ 


* 


Peripheral  Paralysis. 

Perhaps  the  most  important  of  all  the  paralyses  coming 
under  this  heading  is  that  known  as  facial  or  Bell's  paralysis. 
The  portio  dura  is  the  nerve  affected,  and  when  (as  most  com- 
monly is  the  case),  it  is  caused  by  exposure  to  cold,  or  rheuma- 
tism, or  removable  pressure,  after  the  emergence  of  the  nerve 
from  stylo-mastoid  foramen,  it  is  curable  by  electricity,  pro- 
vided very  extensive  atrophy  has  not  yet  taken  place,  and  gal- 
vanic contractility  is  not  entirely  lost.     But  on  the  contrary 

*  It  is  but  right  to  state  that  during  the  first  two  or  three  weeks  of  the 
treatment,  the  patient  took  various  remedies  that  the  symjitoms  at  the 
time  seemed  to  call  for,  but  apparently  without  any  efi"ect. 
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when  the  lesion  is  in  the  aquaductus  Fallopii,  or  stjlo-mastoid 
foramen  and  cannot  be  removed,  then  electricity  will  not 
benefit*.  The  longer  the  disease  has  existed,  the  greater  will 
be  the  atrophy,  the  less  the  response  to  the  galv  mic  enrreni^  and 
the  longer  the  treatment  necessary.  I  say  the  galvanic  current, 
as  the  faradic  reaction  becomes  lost  so  early  in  the  progress  of 
the  affection,  that  it  cannot  be  taken  into  any  practical  account. 

The  following  case  was  sent  to  me  by  Dr.  Whitney  in  Octo- 
ber, 1874 : 

Case  XLYI. — A  gentleman,  set.  41,  commercial  traveler  by 
occupation,  had  caught  a  severe  cold,  which  was  followed  by  a 
faceache  with  considerable  swelling.  "When  the  acute  symp- 
toms subsided,  he  found  that  he  was  unable  to  close  his  left  eye ; 
that  when  he  smiled,  the  mouth  and  whole  face  was  drawn 
towards  the  right  side  ;  that  his  food  lodged  between  the  gums 
and  the  cheek  of  the  left  side  ;  he  could  not  spit  out  or  whistle. 
The  ala  of  the  left  side  of  the  nose  was  depressed ;  or  to  use  the 
patient's  language,  the  left  side  of  the  nose  had  grown  smaller. 
Even  under  these  circumstances  he  was  not  alarmed,  and  did 
not  apply  to  any  physician,  thinking  his  condition  was  only 
the  result  of  the  swelling  of  the  face  and  would  soon  wear  off. 
At  the  earnest  solicitation  of  his  family,  after  the  paralysis 
had  continued  six  weeks,  he  called  in  his  family  physician, 
Dr.  Whitney,  who  accurately  informed  him  of  his  condition, 
and  referred  him  to  me  for  treatment.  I  found  the  faradic 
contractility  entirely  gone,  and  the  galvanic  nearl}'  so,  and 
notwithstanding  that  the  disease  had  existed  comparatively 
but  such  a  short  space  of  time,  all  the  muscles  Avere  considoral^ly 
atrophied.  I  gave  a  favorable  prognosis,  provided  the  patient 
would  submit  to  daily  treatments.  I  treated  him  for  three 
months  with  mild  applications  of  galvanism  to  the  affected 
nerve,  and  to  the  affected  muscles  sci)arately.  At  the  end  of 
that  time,  the  faradic  contractility  returned  slightly.  I  then 
alternated  the  use  of  this  with  the  galvanic  for  a  month  longer, 
after  which  I  instructed  the  patient  in  the  use  of  the  faradic, 

*  For  diaf^nosis  as  to  tlie  location  of  the  lesion,  the  reader  is  referred  to 
any  text  book  on  nervous  diseases,  e.  g.  Hammond,  Krb,  Trousse;ui,  cl  alt. 
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and  ordered  him  to  make  applications  twice  a  day,  and  call 
every  week.  In  April  he  could  close  the  eye,  draw  the  mouth 
somewhat  towards  the  aflected  side,  the  ala  of  the  nose  resumed 
its  former  appearance,  the  food  discontinued  to  lodge  outside 
the  gums,  he  could  spit  without  dribbling.  But  he  could  not 
frown ;  and  w^hen  he  smiled,  the  mouth  was  still  drawn 
towards  the  affected  side,  showing  that  paralysis  of  the  corru- 
-gator  supercilii  still  remained,  and  that  the  risorius  and  zygo- 
matics of  the  diseased  side  were  not  as  strong  as  their  fellows. 
He,  however,  steadily  improved,  and  a  little  later  I  dismissed 
him  cured.  Two  other  cases  of  facial  paralysis  under  treat- 
ment at  the  same  time,  recovered,  one  in  three  weeks  and  the 
other  in  about  four  months.  The  first  had  existed  only  two 
days  when  I  saw  the  patient,  and  faradic  contractility  was 
perfect.  The  other  more  than  two  weeks,  and  the  faradic 
response  was  less  than  normal,  but  no  atrophy  had  taken  place. 
Other  paralyses  caused  by  peripheral  lesions  are  amenable 
to  electrical  treatment.  A  common  form  is  paralysis  of  the 
muscles  of  the  arm  from  pressure  on  the  brachial  plexus.  I 
had  one  case  occur  in  a  man  who  had  to  temporarily  use  a 
crutch  on  account  of  a  broken  leg,  yield  to  a  few  seances  of 
faradism  ;  whereas  in  another  which  happened  in  consequence 
of  the  patient  going  to  sleep  in  a  railway  car,  with  his  arm 
over  the  back  of  the  seat,  I  was  obliged  persistently  to  use 
faradism  daily  for  three  weeks,  before  the  muscles  fully  re- 
covered. In  the  first  case  it  will  be  noticed  that  the  pressure, 
though  longer,  was  intermittent,  and  between  the  short  uses  of 
the  crutch,  the  nerve  had  a  chance  to  partly  recover,  and  in 
the  latter  case,  the  pressure  probably  was  continued  for  eight 
or  ten  hours  ;  as  I  have  reason  to  believe  it  happened  while  the 
patient  was  intoxicated.  It  is  impossible  in  a  work  of  this 
kind,  to  enter  into  the  detail  of  the  different  locations  liable  to 
be  attacked  by  paralj^sis,  and  the  different  causes  that  may 
produce  it ;  it  would  unnecessarily  fill  a  volume.  As  far  as  the 
electrical  treatment  is  concerned,  and  that  is  what  we  are  in- 
terested in  at  present,  we  will  generally  find  that  if  the  mus- 
cles are  not  completely  destroyed  by  atrophy,  that  the  electric 
contractility  is  not  lost,  and  that  the  primary  lesion  is  capable 
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of  removal ;  that  the  paralysis  is  curable  by  a  suitable  form  of 
electrization;  and  even  some  in  cases  where  the  contractility  is 
lost,  much  good  may  be  done  by  patient  and  long  continued 
perseverance  with  the  galvanic  current ;  always  remembering 
that  each  muscle  and  nerves  must  be  acted  upon  separately. 
Shooting  into  the  bush  to  kill  the  bird,  will  not  do ;  we  may 
make  a  hit,  but  we  are  more  likely  to  make  misses.  We 
should  bear  our  anatomy  well  in  mind — the  motor  points — and  - 
the  attachment  and  insertion  of  the  muscles,  as  well  as  their 
relative  positions.  Do  not  fatigue  the  enervated  parts  by  long 
and  protracted  seances.  If  a  muscle  responds  to  the  interrup- 
tions of  the  current  at  the  commencement  of  a  treatment,  and 
then  the  contractions  become  weaker  to  the  same  strength  of 
current,  we  are  doing  no  good  by  continuing  the  application ; 
on  the  contrary,  we  are  aggravating  the  affection.  We  must 
let  it  alone,  and  go  on  with  another  muscle  (one  at  a  distance 
is  preferable),  always  bearing  in  mind  the  maxim  of  Diichenne, 
that  "  electricity,  if  applied  to  a  nerve  or  muscle  for  too  long 
a  time  or  in  too  full  a  dose,  may  increase,  or  even  i^roduce  para- 
lysis or  neuralgia,  instead  of  curing  either." 


PART  III. 
CHAPTER    XIX. 

METHODOLOGY. 

We  will  now  take  up  for  consideration  the  proper  methods  of 
transmitting  an  electrical  current  through  the  different  organs  and 
tissues  of  the  body,  and  in  doing  so  must,  for  the  present,  presume 
that  the  reader  understands  at  least  an  outline  of  electro-physics,  and 
is  familiar  with  some  of  the  most  common  forms  of  electrical  appa- 
ratus in  medical  use. 

In  making  any  therapeutical  use  of  electricity  there  are  a  number 
of  general  rules  that  it  is  necessary  for  the  beginner  always  to  bear 
in  mind. 

I.  In  all  external  applications  thoroughly  moisten  the  electrodes 
with  warm  salt  and  water. 

II.  Never  commence  a  seance  with  high  current  intensities. 

III.  Always  have  a  galvanometer  and  a  properly  graduated  rhe- 
ostat included  in  the  circuit  in  using  the  galvanic  current. 

IV.  Do  not  unduly  prolong  seances.  Remember,  it  is  always 
better  to  do  too  little  than  too  much. 

V.  Note  accurately  the  maximum  and  minimum  of  the  electro- 
motive force  transmitted,  both  by  the  number  of  volts  and  by  the 
deflection  of  the  needle.  Although  it  is  not  always  possible  to  fore- 
tell accurately  what  dose  is  needed,  still  it  is  well  to  be  able  to  tell 
what  we  have  administered,  for  future  guidance. 

VI.  The  electrodes  should  always  be  placed  in  situ  before  the 
current  is  allowed  to  flow. 

VII.  Be  careful  not  to  decompose  the  skin  or  mucous  membranes. 
This  is  more  liable  to  occur  under  the  action  of  the  naked  metallic 
instruments  used  for  mucous  membranes,  than  with  the  moistened 
sponge  rheophores  used  on  the  skin. 

10 
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For  tlie  purpose  of  ready  reference,  an  arrangement  similar  to 
that  used  in  the  pathogenesis  is  adopted.  Thus  we  commence  with 
a  description  of  electrization  of  the  head  and  cervical  sympathetic, 
and  proceed  with  the  other  parts  in  the  usual  repertory  order. 

HEAD. 

For  the  purpose  of  electrizing  the  head,  so  as  to  affect  the  brain, 
the  electrodes  must  be  placed  either  one  on  each  mastoid  process,  or 
one  on  each  malar  bone,  or  else  one  on  the  forehead  and  the  other 
on  the  back  of  the  neck.  A  pair  of  broad  flat  electrodes  covered 
with  sponge  should  be  used.  Those  made  of  sponge-covered  carbon 
are  perhaps  the  best,  as  they  are  not  liable  to  become  oxidized  and 
so  break  the  circuit.     (See  Fig.  1.) 

Transmissions  of  the  current  transversely  through  the  head  produce 
the  immediate  symptoms  of  galvanization  in  a  much 
"^^^'^'  more  marked  degree  than  when  the  current  is  al- 

lowed to  flow  from  forehead  to  occiput,  but  by  the 
longitudinal  method  the  secondary  symptoms  be- 
come most  prominent.  The  brain  may  be  affected 
also  by  placing  one  electrode  on  the  head  and  the 
other  on  any  part  of  the  body,  but  there  is  no  precision  about  that 
mode  of  treatment.  We  cannot  tell  how  much  of  the  force  given 
off  from  the  battery  is  utilized  on  the  brain,  and  how  much  on  the 
other  tissues  inc^luded  in  the  circuit,  as  the  resistance  is  inci-easod  by 
separation  of  the  electrodes,  or  rather  in  the  direct  ratio  of  the 
amount  of  tissue  between  them,  so  the  amount  of  cui-rent  passing 
in  a  given  space  of  time  is  lessened  in  an  unknown  degree,  and  for 
other  obvious  reasons  the  method  is  imperfect. 

EYES. 

To  pass  a  current  through  the  eye,  so  as  to  affect  the  retina  and 
interv(!ning  structures,  generally  one  electrode,  such  as  that  already 
described  (Fig.  1),  is  placed  upon  the  malar  bone,  and  (he  circuit 
Cf)mpl('tcd  by  an  eye-cup  (I'^ig.  2),  lilled  with  salt  and  water,  phiced 
on  the  closed  eyelids,  so  (hat  every  part  of  the  lids  come  in  contact 
with  I  he  water;  or  an  electrode,  slightly  cu[)j)ed  so  as  to  receive  the 
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prominent  part  of  the  eyeball,  and  covered  with  sponge,  may  be 
used  instead,  as  suits  the  convenience  or  taste  of  the  operator.  When 
we  want  to  locate  the  effects  of  the  current  in  separate  muscles  or  in 


J'IG.  2. 


Fig.  3. 


any  of  the  special  structures  of  the  eye  itself,  we  must  proceed  in  a 
somewhat  different  manner,  viz.,  the  broad  carbon  electrode  being 
placed  as  before  upon  the  malar  bone,  and  of  course  attached  to  one 
pole  of  the  battery,  an  electrode  like  that  depicted  in  Fig.  3,  the  tip 
of  which  is  covered  with  moistened  wash-leather,  is  applied 
to  the  muscle  or  part  we  wish  to  affect.  To  electrize  the 
external  rectus,  apply  it  to  the  external  canthus,  pressing 
well  within  the  orbit;  in  ptosis,  over  the  upper  lid;  in- 
ternal rectus  or  inferior  oblique,  at  the  lower  part  of  in- 
ternal canthus;  inferior  rectus,  over  the  lower  part  of  lower 
eyelid;  superior  oblique,  upper  part  of  internal  angle, 
pressing  upwards  and  inwards. 

Applications  to  the  conjunctiva  should  be  made  with  the  same  in- 
strument, but  uncovered.     Only  very  mild  currents  are  needed. 

EARS, 

There  are  several  methods  of  making  applications  to  the  ear :  the 
one  most  commonly  used  is  to  have  the  patient  rest  his  head  upon  a 
table,  with  the  ear  to  be  electrized  upwards,  then  having  filled  the  ear 
up  to  the  meatus  with  warm  water,  introduce  the  insulated  electrode 
(Fig.  4)  into  the  ear,  making  the  circuit  by  applying  the  electrode. 
Fig.  1,  to  the  mastoid  process  of  the  same  fig.  4. 

side,  or  to  the  back  of  the  neck,  Benedict 
places  the  latter  in  the  hand,  and  so  uses 
the  patient's  arm  as  a  rheostat.  Dr. 
Houghton  uses  a  very  small  sponge-cov- 
ered electrode,  which  is  capable  of  being 
wholly  or  partially  withdrawn  within  a 
rubber  tube  which  fits  the  meatus.  This 
is  by  far  the   best  method,  as  it  is  possible  by  it  to   control  to  a 
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nicety  the  exact  amount  of  surface  with  which  the  electrode  is  in 
contact,  according  as  the  rheophore  is  protruded  or  withdrawn  into 
its  insulated  covering. 

Another  method  is  to  apply  the  current  to  the  mouth  of  the 
Eustachian  tube  by  means  of  an  electrode  insulated  to  the  tip,  made 
like  a  Eustachian  catheter,  and  introduced  in  a  manner  similar  to 
that  usually  adopted  in  using  the  latter  instrument,  the  circuit  being 
completed  by  external  application  to  the  mastoid,  back  of  the  neck, 
or  within  the  external  auditory  meatus.  Besides  these  methods,  we 
may  transmit  a  current  from  one  external  meatus  to  the  other,  and 
so  aifect  both  ears. 

CERVICAL   SYMPATHETIC. 

In  order  to  bring  the  superior  ganglions  of  this  nerve  within  an 
electric  circuit,  we  place  one  of  the  poles  armed  with  a  sponge-cov- 
ered instrument,  such  as  is  shown  in  Fig.  5,  high  up  in  the  auriculo- 
raaxillary  fossa,  pressing  it  steadily  inwards,  the  other  pole  attached 
to  the  broad  sponge,  either  upon  the  seventh  cervical  vcr- 
^*^'  ^"         tebra  or  just  above  the  sternum.     Of  course,  in  such  an 
application  a  number  of  other  parts,  as  part  of  the  pneu- 
mogastric,  spinal  accessory,  and  glosso-pharyngeal  nerves, 
are  more  or  less  acted  ui)on;  and  no  doubt  many  of  the 
symptoms  imputed  to  electrization  of  the  sympathetic  are 
really  due  to  the  eifect  produced  on  the  first-mentioned  nerves. 

In  cases  where  we  wish  to  affect  the  sympathetic  on  both  sides 
simultaneously,  we  may  attach  two  of  the  sponge-holders  just  de- 
scribed to  a  bifurcated  electrode,  so  as  one  will  press  behind  the 
angle  of  each  jaw,  and  conij)let(;  the  circuit  in  the  manner  just  now 
mentioned. 

In  using  such  applications  (or  Ihcrapoutic  })urposes,  we  should 
never  use  a  current  of  sunicicnt  tension,  or  make  the  seance  sullici- 
ently  prolonged,  to  [)roduce  di/./.iness,  or  anv  of  the  immediate  svmp- 
toms  given  under  the  heading  Pathogenesis.  The  duration  of  tlie 
seance  need  ncrcr  exceed  (wo  minutes,  and  (he  tension  oC  the  cur- 
rent six  to  ten  volts,  at  a  rougli  estimate,  commencing  the  seance 
with  a  resistance  of  800  to  1000  ohms  in  the  circuit.  This  latter 
precaution  is  always  essential. 
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NOSE. 


The  Schneiderian  membrane  can  be  acted  npon  electrically,  by  the 
application  of  one  pole,  to  which  is  attached  a  metallic  rheophore 
(Fig.  6),  insulated  to  the  tip,  to  any  part  of  the  membrane  we  wish 


Fio.  6. 


Fig.  7. 


to  influence.  A  large  extent  of  the  membrane  can  be  acted  upon  by 
slowly  moving  the  electrode  over  its  surface.  The  circuit  is  most 
commonly  completed  by  a  sponge  placed  upon  the  forehead  or  nape 
of  the  neck. 

MOUTH,  TONGUE,  TEETH,  ETC. 

The  tongue,  uvula,  soft  palate,  tonsils,  teeth,  etc.,  are  to  be  treated 
by  the  application  of  an  insulated  electrode,  such  as 
is  shown  at  Fig.  7,  the  opposite  pole  being  placed 
on  the  nucha;  only  the  very  mildest  intensities  of 
either  form  of  current  will  be  tolerated.  The  op- 
erator should  be  provided  with  different  sizes  of  this 
instrument. 


PNEUMOGASTRIC   NERVE. 

Duchenne's  method  of  influencing  this  nerve  elec- 
trically is  by  far  the  most  preferable,  and  indeed  the 
only  one  that  should  be  used.  The  operation  is 
performed  thus : 

A  ball-tipped  electrode  (Fig.  6)  with  an  insulated 
conductor  is  placed  upon  the  lateral  and  inferior 
part  of  the  pharynx,  and  the  circuit  completed  by 
placing  the  other  electrode  upon  the  epigastrium. 
This  includes  the  greater  part  of  the  nerve  in  the  circuit. 

Duchenne*  says  :  "  When  it  is  wished  to  limit  the  action 
stomach  and  liver,  an  olive-shaped  rheophore  should  be  car 
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the  cardiac  orifice,  and  the  circuit  completed  by  the  second  rheophore 
on  the  epigastric  region."  The  caution  expressed  at  pages  62  and 
63  is  earnestly  recommended  to  the  attention  of  the  beginner. 


Fig.  8. 


PHRENIC   NERVES. 

By  pressing  an  electrode,  such  as  Fig.  8  represents,  over  the  ex- 
ternal border  of  the  clavicular  fasciculus  of  the  sterno-mastoid  mus- 
cle, and  placing  the  broad  rheophore  over  one  of  the 
lower  intercostal  spaces,  we  include  the  greater  part 
of  the  phrenic  nerve  in  the  circuit.  Both  phrenics 
may  be  acted  upon  at  the  same  time,  either  by  means 
of  a  bifurcated  conductor,  carrying  two  such  elec- 
trodes as  that  just  described,  or  by  applying  one  pole 
of  the  battery  to  each  nerve.  The  first-mentioned 
method,  however,  is  the  most  practical,  and  as  a 
general  thing  all  that  is  needed,  and  even  when 
used  for  the  resuscitation  of  drowned  persons,  we  can  act  upon  the 
diaphragm  quite  sufficiently  to  keep  up  artificial  respiration,  by  alter- 
nating the  action  of  the  current  upon  the  right  and  left  phrenic. 


Fig.  0, 


SPLANCHNIC   NERVES. 

These  nerves  take  their  origin  from  the  six  lower  dorsal  ganglia 
of  the  sympathetic,  and  by  placing  a  very  large  sj^onge- 
covered  electrode  over  the  spine  at  this  location,  and  com- 
pleting the  circuit  by  a  similar  one  on  the  abdomen,  we 
have  the  action  of  the  current  transmitted  throuu'h  tliese 
nerves.  A  pair  of  electrodes  something  simihu'  to  J^'ig.  0 
will  answer  the  purpose  best. 


SI'INATi    CORD. 

This  part  can  be  inlliiciiccd  in  any  portion  of  its  extent 

by  clcctricitv.      A\'e  can  inchidc  any  one  part,  of  it  in  the 

Tf  circuit    withdiil    inlhicnciiig  any  other.      if   the   cervical 

])or(i(>ii  is  ((»  l)c  acted  njjon,  an  electrode  like  l^^ig.  1  will 

answer  for  tlie  uj)per  poUf,  and  one  like  Fig,  9  for  the  lower.     H' 

any  other  part,  a  i)air  like  Fig.  9  will  be  needed.     Some  physicians 
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when  transmitting  a  current  through  the  whole  length  of  the  spine, 
cause  the  patient  to  sit  upon  an  electrode  like  Fig. 
10,  and  use  Fig.  9  for  the  upper  pole.     This  method, 
however,  is    inconvenient  and    disagreeable    to    the 
patient,  and  has  many  obvious  objections. 

A  current  transmitted  from  the  mouth  to  the 
anus  includes  the  whole  of  the  spinal  cord  in  the 
circuit.  Low  current  intensities  are  all  that  are 
generally  necessary. 

URTNARY    ORGANS. 

Bladder. — Galvanizing  or  faradizing  the  bladder 
is  a  delicate  operation,  requiring  tact,  skill,  and  what  may  be  called 
extreme  nicety  in  the  manipulation  of  the  instrument,  and  attention 
to  the  many  little  minor  details  that  are  only  to  be  acquired  by  long 
practice,  and  should  never  be  attempted  by  the  tyro  electro-thera- 
peutist until  he  has  had  considerable  experience  in  using  the  current 
in  other  locations.     The  modus  operandi  is  to  place  the  patient  upon 
the  back,  insert  a  catheter  electrode,  insulated  except  the  tip  (like 
Fig.  11),  into  the  bladder,  completing  the  circuit  by  a  Fig.  10  elec- 
trode placed  under  the  small  of  the  back.     If  the  galvanic 
current  is  used,  the  bladder  must  be  emptied  and  injected 
with  warm  water,  as  otherwise  electrolysis  of  the  urine  will 
take  place,  which  in  some  cases  might  act  deleteriously, 
especially  when  frequently  repeated.     This  is  a  precaution 
unnecessary  in  using  the  faradic  current,  as  no  such  result 
can  occur ;  and  it  is  well  to  have  as  much  urine  as  possi- 
ble in  the  bladder  during  the  passage  of  the  faradic  cur- 
rent, as  it  acts  as  a  conductor,  and  so  the  current  is  brought 
into  contact  with  a  large  part  of  the  internal  surface  of  the 
organ. 

The  very  lowest  possible  intensity  of  current  should  be 
employed  at  the  commencement  of  seances  and  first  appli-        jj 
cations,  and  if  more  than  these  should  be  needed  we  should     yr 
feel  our  way  very  cautiously,  gradually  increasing  the  ten- 
sion cell  by  cell.     Some  physicians  recommend  external  applications, 
one  electrode  being  placed  upon  the  perineum  and  the  other  above 
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the  pubis,  and  I  must  say  in  some  cases  of  enuresis  nocturnae  I  have 
seen  benefit  follow  its  use,  but  generally  the  operation  first  described 
will  be  required. 

Urethra. — In  making  applications  to  the  urethra  we  must  take 
into  consideration  whether  we  want  to  apply  the  current  to  the 
whole  urethra  or  to  part,  and  if  to  a  part,  to  what  part.  If  we 
want  to  act  upon  the  w^hole  urethral  canal  (an  operation  which  is 
seldom  called  for),  we  introduce  an  ordinary  uninsulated  catheter 
electrode,  and  connect  it  with  the  battery  pole  we  intend  to  use, 
and  complete  the  circuit  by  a  broad  electrode  placed  either  upon 
the  small  of  the  back,  nates,  perineum,  or  upon  any  ])art  most  con- 
venient to  the  operator.  When  m'C  want  to  apply  electricity  to  the 
prostate,  common  ejaculatory  duct,  or  to  any  one  portion  of  the 
urethra  without  affecting  any  other,  then  we  use  an  insulated  elec- 
trode, something  similar  to  the  one  shown  at  Fig.  11,  but  with  a 
smaller  portion  of  the  tip  uninsulated.  In  treating  the  female 
urethra  the  same  instruments  will  answer. 

The  amount  of  current  necessary  to  use  will  greatly  depend  upon 
the  disease  we  have  to  treat;  generally,  low  intensities  are  all  that 
are  required.  A  knowledge  of  anatomy  and  some  experience  in  the 
use  of  catheters  and  sounds,  will  be  of  more  use  to  the  beginner  than 
any  printed  instructions  that  could  be  given  here.  The  disastrous 
results  tiiat  may  be  caused  through  careless  or  ignorant  manipula- 
tion of  the  instruments  or  by  too  strong  currents  are:  First.  Electro- 
lytic destruction  of  the  whole  or  part  of  the  urethra.  Second.  In- 
flammation of  the  urethra,  which  may  be  followed  by  retention  of 
urine.  Third.  By  the  use  of  the  positive  pole  charged  with  the  gal- 
vanic current  an  eschar  may  be  caused  which  heals  by  contraction, 
and  produces  a  stricture. 

GENITAL   ORGANS. 

PeniH. — In  text-books  there  are  quite  a  variety  of  rules  laid  down 
for  electrizing  the  penis,  most  of  them  of  no  practical  utility. 

The  best  means  is  to  wrap  the  organ  ai-ound  Avith  one  or  two 
layers  of  moistened  lint,  over  which  is  (oldcd  an  clfK^trode  made  of 
tin-foil  ;  ihc  second  electrode,  such  a  one  as  Fig.  12,  being  inserted 
into  tlic  rectum,  about  an  indi  above  lhesj)hineter ;  or  if  this  latter  is 
contraindicatcd,  a  sponge  placed  upon  the  perineum  or  lower  part  of 
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the  spine  will  answer;  the  patient  being  in  the  position  most  conve- 
nient to  the  operator. 

Testes. — When  it  is  necessary  to  pass  an  electric  current  through 
both  testicles,  the  most  convenient  mode  of  operating  is  ^^^  ^^_ 
to  use  a  cup  similar  to  that  used  for  the  eye,  Fig.  2,  but 
of  course  much  larger ;  half  fill  it  with  salt  water,  and 
immerse  the  testes  as  far  as  possible  in  it.  Connect  the 
cup  with  the  battery-pole  in  such  a  way  that  the  water  in 
the  cup  will  have  a  thorough  electrical  communication 
with  the  battery.  The  second  pole  may  be  armed  with 
the  broad  sponge  electrode,  and  the  circuit  completed  by 
placing  it  over  the  pubis.  If  it  is  necessary  for  any 
reason  to  galvanize  or  faradize  one  testicle  alone,  it  must 
be  done  by  a  flat  or  slightly  cupped  electrode.  It  is  an 
awkward  proceeding  at  best,  is  painful  even  with  mild 
currents,  and  not  nearly  so  efficacious  as  the  immersion 
method. 

Uterus. — Considerable  ingenuity  has  been  displayed  in 
the  endless  variety  of  contrivances  that  from  time  to  time 
have  been  invented  for  applying  electricity  to  the  uterus: 
most  of  them  are  useless  or  nearly  so,  and  need  not  be 
alluded  to.  A  few  of  those  generally  used  are  shown  in 
Figs.  13, 14, 15, 16,  and  17.  Of  these  each  has  its  definite 
purpose  to  perform,  and  is  useful  for  that  alone.  Du- 
chenne's  electrode,  Fig.  13,  is  useful  when  we  wish  to  pass  a  current 


Fig.  13. 


Duchenne's  Uterine  Electrode  carrying  both  poles. 

transversely  through  the  cervix  uteri.     I  give  the  directions  for 
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using  it  in  Duchenne's*  own  words:  "It  is  introduced  closed  into 
the  vagina,  and  then  the  two  plates  are  made  to  separate,  by  push- 
ing the  stems  onward  through  the  double  gum  tubes  which  cover 
them.     The  operator  guides  each  of  the  plates  by  the  index  finger 


Fifi.  14. 


of  his  free  hand,  and  places  them  upon  the  sides  of  the  cervix.  It 
then  only  remains  to  connect  the  stems  with  the  poles  of  an  induc- 
tion apparatus." 

Tripier  uses  two   methods  of  faradizing  the  uterus.     These  he 
calls  the  vesico-uterine  and  recto-uterine  methods.     The  first  he  uses 


Fig.  15. 


to  remedy  retroversions  and  retroflexions.  He  performs  it  thus:  The 
patient  lying  on  the  back,  he  introduces  an  electrode  similar  to  Fig. 
14  into  the  cervix  uteri,  and  completes  the  circuit  by  placing  the 
bladder  electrode  in  that  organ,  getting  the  tip  of  the  instrument  on 


Fig.  16. 
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the  posterior  wall  of  (he  bladder,  and  so  bringing  it  as  near  as  pos- 
sible (o  the  u((!riis.     The  second  method  lie  uses  to  rectily  antever- 

*  Lot'ulizud  Elcctriziition,  p.  96. 
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sions  and  anteflexions.  In  this  oporatlon  the  uterine  rheophore  is 
placed  in  the  position  just  described,  while  another  rheophore,  mounted 
with  a  large  olive  tip,  similar  to  Fig.  12,  is  passed  into  the  rectum, 
above  the  uterus.  He  considers  it  necessary  in  treating  flexions  and 
versions  to  press  the  action  of  the  current  until  strong  bearing-down 
pains  are  experienced. 

The  ordinary  method  of  electrizing  the  uterus  is  either  to  use  the 
cup  electrode.  Fig.  15,  ai)plied  to  the  cervix,  or  Beard  and  Rock- 
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well's  electrode,  Fig.  17,  applied  within  the  cervix,  or  the  electrode 
shown  at  Fig.  16,  which  makes  contact  with  these  parts  at  the  same 
time,  attached  to  one  pole,  and  the  circuit  formed  by  a  broad  sponge, 
applied  over  the  sacral  or  hypogastric  plexus  externally,  or  some- 
times over  the  region  of  the  ovaries. 

There  is  no  doubt  that  the  uterus  is  electrically  affected  by  all  of 
these  methods,  as  it  also  is  by  transmitting  a  current  from  just  above 
the  pubis  to  the  sacrum,  by  means  of  moistened  rheophores  placed 
upon  the  skin.  All  these  methods  have  their  peculiar  advantages 
in  certain  cases ;  but  they  are  all  open  to  one  objection,  and  that  is, 
that  the  surrounding  tissues  are  as  much  affected  by  the  action  of 
the  current  as  the  uterus  is.  This  is  a  matter  of  no  moment  in  some 
cases,  and  a  positive  advantage  in  others;  still  there  are  cases  in 
which  it  is  desirable  to  concentrate  and  localize  the  action  of  the 
current  in  the  uterus,  and  to  avoid  acting  upon  the  adjacent  organs 
as  much  as  possible;  and,  in  order  to  do  this,  it  is  necessary  to  have 
an  instrument  which  will  locate  both  poles  of  the  battery  in  the 
organ  itself.  I  have  had  constructed  by  the  Galvano-faradic  Com- 
pany of  this  city  an  electrode,  which  is  shown  in  Fig.  18.     The  un- 

FiG.  18. 


insulated  tip,  a,  of  the  stem,  a  b,  is  to  be  carried  through  the  cervix 
to  the  fundus;  and  the  ball,  c,  of  the  stem,  c  d  (in  which  is  a  hole 
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capable  of  allowing  the  stem,  a  b,  to  slide  freely  within  it),  is  brought 
into  contact  with  the  os,  which,  when  the  battery  is  connected  (one 
pole  to  each  stem),  com})letes  the  circuit ;  thus  a  current  can  be  trans- 
mitted longitudinally  with  little  action  on  the  neighboring  parts. 
In  cases  of  flexions  and  versions,  I  consider  this  method  superior  to 
any  other;  and  in  post-partum  haemorrhage,  where  we  want  to  pro- 
duce powerful  contractions,  the  advantages  are  apparent. 

As  regards  the  tension  of  the  current  necessary  in  any  given  case, 
it  is  impossible  to  give  more  than  general  directions.  If  used  for 
homoeopathic  purposes,  currents  which  are  barely  perceptible  will 
suffice.  If  our  object  is  to  promote  vigorous  contractions,  as  in 
obstetric  cases,  etc.,  strong  currents  with  rapid  intermissions  only  are 
effectual,  care  being  of  course  taken  not  to  overfatigue  the  organ 
by  too  prolonged  applications.  In  these  cases  it  is  better  to  make 
frequent  short  applications  resting  between,  and  imitate  the  natural 
uterine  contractions  as  much  as  possible. 

Vagina. — Either  current  may  be  applied  to  the  vaginal  canal,  by 
electrode  (Fig.  19).  Having  selected  the  battery  pole  we  intend  to 
use,  arm  it  with  the  electrode,  lubricated  with  soap  and 
water  [not  oil,  for  obvious  reasons),  and  insert  it  as  we 
would  an  ordinary  cylindrical  speculum,  completing  the 
circuit  by  a  broad  rheophore  placed  on  the  nates.  The 
vagina  is  very  sensitive  to  either  form  of  electric  current, 
especially  along  the  urethra.  Indeed,  it  is  often  well  to 
have  the  upper  part  of  the  instrument,  where  it  comes  in 
contact  with  the  urethra,  insulated,  so  as  to  be  able  to  act 
upon  the  rest  of  the  vagina  without  the  urt'thra  being 
affected.  In  using  (he  galvanic  current,  care  should  be 
used  not  to  (ihuitrolyze  the  mucous  membrane,  which  here 
as  els(!where  is  liable  (o  hn|)|)en  througli  careless  or  igno- 
rant n)anii)ula(ions.  An  electrode  large  enough  to  fill  the 
canal,  and  so  obliterate  the  rugiu,  is  requisite;  so  it  is  neces- 
sary for  the  operator  to  have  several  sizes. 
Ovaries. — These  organs  arc  accessible  to  electrization  by  placing 
moistened  sponge  clecitrodes  on  the  skin  directly  over  them,  one 
from  (;ither  j)ol(';  but  a  better  way  is  to  use  a  bifurcated  electrode 
(Fig.  20),  armed  wit  h  l)roa(l  s|)()iige-lieads.  ( )Me  ol'  these  heads  being 
pineed   over   eaeli    o\:iry,  llie   eiiciiil    is   made   l)y  a  s|)ong(>  from  the 
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second  pole  placed  on  the  sacrum.  The  patient  must  lie  on  the 
buck.  Strong  currents  are  well  borne  in  this  region ;  but  we  must 
at  the  same  time  recollect  that  electrical  treatment  is  not  a  question 
of  how  much  electricity  the  patient  will  tolerate,  but  how  little  will 
cure.     As  a  general  rule,  however,  it  may  be  stated  that  a  stronger 


Fig.  20. 


current  is  necessary  here  than  is  required  in  electrizing  the  other 
organs.  This,  of  course,  we  would  infer  when  we  take  into  con- 
sideration the  greater  resistance  the  current  has  to  travel  through, 
which  may  be  considerably  greater  in  some  cases  than  in  others  from 
excess  of  adipose  tissue. 


STOMACH. 

As  we  have  elsewhere  shown,  the  stomach,  liver,  lungs  and  heart 
are  affected  by  electrization  of  the  pneumogastric  nerve.  They  can, 
however,  be  acted  upon  directly  bypassing  a  current  through  them. 

The  mode  of  operating  on  the  stomach  is  by  an  electrode  like 
Fig.  1,  pressed  upon  the  pit  of  the  stomach,  and  the  second  electrode 
{a  similar  one)  on  the  spine  opposite,  or  in  a  way  which  is  now  ex- 
citing some  attention  in  Europe,  and  first  suggested  by  Dr.  Kuss- 
maull.  The  patient  having  filled  his  stomach  with  fluid,  an  elec- 
trode made  like  an  oesophageal  bougie,  active  only  at  the  tip,  is 
passed  through  the  oesophagus  and  into  the  stomach,  so  as  to  make 
contact  with  the  fluid ;  the  second  pole  is  placed  outside  on  the  skin 
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over  the  stomach.     The  faradic  current  is  generally  the  form  re- 
quired. 

LIVER. 

There  is  very  little  skill  required  to  pass  a  current  through  this 
viscus.  All  the  operator  needs  to  know  is  the  anatomical  site  of  the 
organ,  and  how  to  hold  a  pair  of  broad  sponges  so  that  the  current 
may  pass  through  it  as  nearly  transversely  as  possible,  and  not  to 
use  a  current  so  strong  as  to  produce  pain.  The  galvanic  current  is 
seldom  needed. 

INTESTINAL    CANAL. 

It  is  often  necessary  to  faradize  the  intestinal  canal,  and  there  are 
many  ways  of  effecting  it.  One  way  is,  as  proposed  by  Dr.  Leroy,* 
to  insert  the  rectal  electrode,  Fig.  12,  well  within  the  sphincter,  and 
place  the  other  electrode,  Fig.  7,  in  the  mouth.  This  method  still 
has  its  adherents,  but  it  has  been  very  generally  abandoned,  and 
properly  so,  as  a  current  passed  in  this  way  acts  much  more  vio- 
lently upon  the  nervous  centres  than  upon  the  intestinal  canal.  A 
second  method  is  to  use  a  ])air  of  broad  electrodes  on  the  abdomen, 
and  move  them  from  j^lace  to  place  as  the  operator  considers  neces- 
sary, or  one  electrode  being  fixed  on  the  spine,  the  other  is  caused  to 
move  over  the  surface  of  the  abdomen. 

The  most  effective  mode  of  operating  is  to  insert  an  olive-tipped 
rhcophore  well  within  the  rectum,  and  complete  the  circuit  by  an 
extra  large  flat  sponge  rhcophore  placed  over  the  bowels,  which  may 
be  moved  from  place  to  place  as  one  part  becomes  sufliciently  acted 
upon.  The  patient,  of  course,  should  lie  directly  on  the  back.  Should 
wo  wish  to  concentrate  the  a(!tion  ol'  llic  ( uncut  in  the  rectum,  we 
can  do  so,  to  a  great  extent  at  least,  by  one  electrode  bi-ing  placed 
upon  the  sacrum,  or  on  the  nates,  and  the  other  in  the  reetnm. 

It  is  almost  needless  to  say  that  in  all  cases  re(|uiring  the  inser- 
(i(»ii  of  :ui  electrode  iiilo  the  rectiiiii,  ih.it  the  bowel  should  j)re- 
viously  have  been  eni|)lied  of  its  eontenls  l)y  an  enema  ol  tepid  water. 

],AUV.\X,    I'IIAK^'NX,   f;i'(\ 

'I'o  |)a^-  a  eiirreiil  ilii-ee|l\-  tliroiit;h  the  lar\ii\  is  iKt  V(MT  diflieult 
matter;  it  is  merely  necosaiy  to  com  p  let  e  an  electric  circuit  by  placing 
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an  electrode  upon  each  side  of  the  thyroid  cartilage.  Such  a  method 
is  seldom  called  for  therapeutically,  and  even  mild  intensities  trans- 
mitted in  this  way  are  exceedingly  painful,  and  the  adjacent  tissues 
are  much  more  affected  than  the  cartilages  or  internal  muscles  of  the 
larynx,  as  when  the  current  has  the  choice  of  several  conductors  to 
complete  its  circuit,  it  invariably  chooses  the  best,  and  the  larynx 
being  a  very  poor  conductor,  and  the  areolar  and  muscular  tissues 
surrounding  it  very  good  ones,  it  stands  to  reason  that  almost  all  the 
force  of  the  current  is  expended  on  these  latter. 

In  paralysis  of  any  of  the  muscles  or  nerves  of  the  larynx,  these 
parts  need  to  be  electrized  separately,  and  with  just  as  much  precision 
as  is  bestowed  on  paralysis  involving  other  parts.  The  skill  neces- 
sary for  such  an  operation  may  not  be  at  first  sight  apparent,  but  if 
we  reflect  a  moment  on  the  anatomy,  we  recognize  at  once  that  these 
parts  cannot  be  thoroughly  electrized  without  proximate  contact 
with  the  rheophore,  that  to  make  that  contact  it  is  necessary  to  in- 
troduce the  electrode  through  the  mouth  and  pharynx,  and  that  in 
order  to  see  that  the  nerve  or  muscle  is  actually  acted  upon,  it  is 
necessary  to  use  the  laryngoscope.  Hence  a  thorough  knowledge  of 
the  anatomy  of  the  part  is  necessary.  The  operator  must  be  an  expert 
laryngoscopist,  so  as  to  be  able  to  use  the  mirror  with  his  left  hand, 
leaving  the  right  hand  free  to  manipulate  the  electrode,  battery,  etc., 
and  he  must  also  be  a  practical  hand  in  administering  electricity  in  this 
way,  as  no  patient  will  submit  to  have  the  fauces,  root  of  the  tongue, 
etc.,  tickled  with  instruments  by  a  bungler.  Ziemssen  (to  whom 
the  profession  is  indebted  for  what  is  known  of  electrization  of  the 
larynx)  says:  "The  isolated  excitation  of  the  laryngeal  muscles 
from  the  pharynx  is  at  first  attended  by  great  difficulties  as  well  for 
the  operator  as  the  subject.  For  the  first,  rapidity  in  the  introduc- 
tion of  instruments,  without  unnecessarily  touching  the  root  of  the 
tongue  or  fauces,  complete  knowledge  of  the  anatomy  of  the  parts, 
with  special  reference  to  the  objects  of  the  procedure,  steady  and 
certain  holding  of  the  electrode  in  the  right  place,  and  above  all 
patience  are  required,  etc.,  etc." 

The  ordinary  method  of  operating  is  to  fiisten  the  broad  sponge 
rheophore,  well  moistened,  upon  the  back  of  the  neck,  and  apply 
McKenzie's  electrode  (which  is  nothing  more  than  a  small  me- 
tallic  ball   at   the  end  of  the  insulated  wire,  fitted   into  an  ordi- 
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nary  interrupting  handle),  to  the  muscle  or  nerve  to  be  electrized, 
making  the  application  before  completing  the  circuit,  which  latter  is 
done  by  pressing  the  forefinger  on  the  button. 

The  arytenoideus  is  the  easiest  muscle  to  affect.  It  is  merely 
necessary  to  place  the  little  ball  in  contact  with  the  posterior  part 
part  of  the  arytenoid  cartilage  and  complete  the  circuit. 

The  crico-arytenoideus  lateralis  is  made  to  contract  by  the  contact 
of  the  tip  of  the  electrode  at  the  bottom  of  the  pyriform  sinus,  at 
the  same  time  touching  the  outer  margin  of  the  cricoid  cartilage. 
It  is  a  difficult  matter  to  accomplish,  even  by  an  expert. 

The  thyro-arytenoidercs  exteniiis  may  be  reached  in  the  pyriform 
fossa,  by  pressing  the  ball  downwards,  inwards,  and  forwards ;  this 
also  affects  the  thyro-arytenoideus  internus.  Both  the  thyro-aryte- 
noidei  interni  can  be  reached  by  placing  the  ball  on  the  vocal  cords 
during  an  inspiration. 

The  crico-arytenoideus  posticus  can  be  acted  upon  through  the 
pyriform  sinus,  by  pressing  the  ball  of  the  rheophore  backwartls  and 
downwards. 

The  thyro  and  aryteno-epiglottidean  muscles  may  be  made  to  con- 
tract by  pressing  the  ball  of  the  rheophore  at  the  sides  and  base  of 
the  epiglottis. 

The  only  muscles  of  the  larynx  that  can  be  affected  electrically  by 
rheophores  applied  to  the  skin  are  the  crico-thyroid.  These  can  be 
excited  by  two  small  sponge  rheophores,  like  those  used  for  the 
sympathetic,  placed  one  on  each  side  of  the  conoid  ligament. 

The  mucous  membrane  of  the  pharynx  may  be  galvanized  with  the 
same  electrodes,  but  it  is  better  to  have  the  internal  electrode  armed 
with  a  larger  ball,  which  can  be  moved  from  place  to  place  on  the 
mucous  mciubrane,  or  held  linnly  in  one  spot,  as  the  o|)erator  tiiinks 
most  suitable  for  the  disease  he  happens  to  be  treating.  The  circuit 
is  usually  completed  in  the  manner  descril)ed  ibr  the  larynx.  Any 
of  the  pluiryngcal  muscles  may  be  aifected  by  direct  contact,  accord- 
ing to  I  heir  an:iloiiiie;il  site,  care  being  taken  to  j)lace  the  electrode 
as  near  the  middh;  oi"  each  muscle  as  j)ossible. 

In  all  tlies(!  delie;it(!  operations  mild  currents  only  are  necessary, 
as  even  luedium  intensities  sometimes  produce  hypcrajmia,  and  even 
inflammation  of  llie  delicate  nuicous  membrane,  not  to  speak  of  the 
aggravations  w  liidi  may  occur  of  the  svmpfoms  we  seek  to  relieve. 
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An  approximate  average  dose  would  be,  of  the  galvanic  current, 
seven  or  eight  volts,  and  of  the  faradic  such  a  strength  as  will  pro- 
duce slight  contraction  of  the  orbicularis  palpebrse,  which  the  oper- 
ator had  better  first  test  on  himself. 


SKIN. 


It  is  sometimes  necessary  to  localize  the  action  of  the  current  as 
much  as  possible  in  some  particular  part  of  the  skin,  without  allow- 
ing the  current  to  act  upon  the  subjacent  structures.  In  order  to  do 
this  the  skin  must  be  thoroughly  dried  (Duchenne  suggests  the  ap- 
plication of  a  powder  made  of  rice  starch  or  lycopodium  for  the 
purpose).  Dry  metallic  rheophores  are  then  to  be  applied  and  moved 
lightly  over  the  part  intended  to  be  acted  upon.  Rheophores  may 
be  made  of  such  a  shape  as  will  suit  any  location,  (See  Figs.  21 
and  22.)  The  metallic  brush-electrode  is  a  very  useful  form,  es- 
pecially when  we  wish  to  act  on  any  part  covered  with  hair.  What- 
ever variety  of  shape  we  use,  the  poles  should  be  approximated  as 


Fig.  22. 


much  as  possible  without  touching.  The  faradic  is  the  form  of  cur- 
rent to  be  used  in  most  cases,  and  must  be  a  strong  one  to  over- 
come the  resistance  of  the  dried  epidermis,  which  is  very  great.  In 
using  the  galvanic  current  great  care  must  be  taken  not  to  destroy 
the  skin  by  electrolysis. 

11 
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NERVES   AND   MUSCLES. 

There  is  no  department  of  medicine  or  surgery  in  which  a 
thorough  knowledge  of  anatomy  is  so  essential  as  in  operating  on 
the  various  nerves  and  muscles  of  the  body  with  electricity.  If  a 
patient  is  incapable  of  raising  his  arm  to  a  right  angle  from  his  side 
(no  traumatic  lesion  being  present),  we  are  told  that  he  has  paralysis 
of  the  deltoid  muscle,  and  that  the  faradic  current  is  the  remedy. 
Now  what  is  the  use  of  knowing  this,  if  we  do  not  know  tiie  exact 
location,  origin,  and  insertion  of  the  deltoid,  and  its  relations  with 
surrounding  parts?  Again,  a  patient  is  suffering  from  neuralgia, 
and  we  expect  that  a  mild  galvanic  current  applied  along  the  track 
of  the  affected  nerve,  or  electro-puncture  of  the  nerve  itself,  will  give 
speedy  relief.  How  are  we  to  carry  out  this  treatment  if  we  do  not 
know^  exactly  where  the  nerve  is  located,  and  yet,  how  often  do  we 
hear  physicians  order  electricity  to  be  applied  to  a  paralyzed  or  neu- 
ralgic patient,  by  a  nurse,  or  some  old  woman,  who  docs  not  even 
know  what  the  word  anatomy  means,  w^ould  not  know  a  nerve  from 
a  muscle,  and  a  knowledge  of  electro-physics,  technical  skill,  or 
dexterity  in  manipulation  of  instruments,  is,  of  course,  out  of  the 
question.  Now  the  physicians  who  order  cleetrieity  to  be  used  in 
this  scientific  manner  are  the  very  ones  who  will  tell  you:  ''They 
don't  believe  in  electricity;  tried  it  over  and  over  again,  but  never 
saw  it  do  a  case  any  good  yet."  No,  and  they  never  will.  Elec- 
tricity must  be  used  scientifically  in  order  to  do  any  good.  In  order 
to  affect  a  nerve  electrically,  the  best  way  in  my  mind  is  to  apply  a 
moistened  sponge-electrode  as  near  the  origin  of  the  nerve  as  possi- 
l)le,  or  to  a  plexus,  forming  the  circuit  by  another  sponge-electrode, 
placed  cither  so  as  to  cover  the  greater  part  of  the  ultimate  ramifi- 
cations, or  else  on  the  trunk  of  the  nerve  in  some  parts  of  its 
cdurse;  or  two  electrodes  may  be  attached  to  one  ]iolc,  one  of  which 
may  Ix-  idaccd  on  the  spinal  origin  of  llic  nerve,  and  llic  other 
on  a  ])lcxus,  while  the  circuit  is  completed  by  the  electrode  from 
the  oilier  i)ol('  being  ])la{'e<l  over  the  part  sujiplied  by  tlu^  nerve. 
As  regard-  llie  ^ll•en^■lh  and  ("oi-ni  of  eiiiTeiil  to  be  used,  we  must  be 
guided  by  llie  <lis('asc  we  are,  treating,  and  the  elVeet  to  be  produced, 
the  condition  of  the  nerve,  location,  etc.  Vor  instance,  in  treating 
neuralgia,  only  vei\'    mild  <  nrrents  should  be  used,  generally  the 
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galvanic;  certainly,  beginners  should  always  try  first  a  mild  gal- 
vanic current,  as  they  are  less  liable  to  produce  aggravation  than 
with  the  faradic.  Resistances  should  always  be  included  in  the  cir- 
cuit in  commencing  a  seance;  they  must  be  gradually  removed. 
The  galvanic  current  must  not  be  interrupted.  In  paralysis  a 
stronger  current  must  be  used;  it  must  be  interrupted  so  as  to  pro- 
duce visible  contraction  of  the  muscles  supplied  by  the  nerve  at  each 
closure  of  the  circuit.  In  treating  paralysis  a  good  method  is  to 
place  one  pole  on  the  trunk  or  origin  of  the  nerve,  or  plexus,  or,  if 
we  wish  to  confine  the  action  to  any  one  muscle,  on  the  point  where 
the  nerve  enters  the  muscle,  and  the  other  on  the  affected  muscles, 
in  rotation  and  separately.  Whatever  form  of  current  be  employed, 
slow  interruptions  only  do  good.  There  must  be  a  perfect  pause 
between  each  muscular  contraction.  This  is  essential,  so  as  not  to 
fatigue  the  weakened  parts,  or  aggravate  the  existing  disease.  Some 
authorities  lay  great  stress  on  the  position  of  the  poles ;  that  is  to 
say,  whether  we  should  transmit  the  current  in  an  ascending  direc- 
tion.    This  is  a  matter  that  will  be  fully  entered  into  again. 

In  local  applications  to  nerves  or  muscles,  there  are  certain  general 
rules  to  be  observed: 

1.  Never  produce  pain.    If  you  do,  be  sure  you  are  doing  mischief. 

2.  In  using  the  galvanic  current,  use  cells  which  generate  only  a 
small  quantity  of  current  (some  modification  of  Daniell's  are  best), 
otherwise  in  cases  requiring  rather  long  seances  electrolysis  of  the 
skin  may  take  place. 

3.  In  any  case  of  paralysis,  where  one  form  of  current  produces 
contraction  and  the  other  does  not,  the  current  which  visibly  affects 
is  the  one  to  use. 

4.  Always  note  the  dose  hy  the  galvanometer,  as  well  as  by  the 
number  and  kind  of  cells. 

5.  There  are  certain  locations  in  which  only  the  very  mildest  in- 
tensities are  tolerated,  viz.:  the  forehead,  the  eyelid,  sternum,  crest 
of  tibia,  angles  of  scapulse,  the  clavicle,  and  positions  where  the  bones 
are  only  sparingly  covered  by  muscle. 

6.  Never  use  a  current  of  sufficient  intensity  to  produce  any  of  the 
pathogenetic  effects,  and  if  after  any  one  seance  the  patient  should 
complain  of  any  of  these  symptoms,  use  a  weaker  intensity  at  the 
next  treatment. 
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Ulnar  Nerve. 

Flexor  I  and  IV. 

Flexor  II  and  III. 

Fl.  Dig.  Prof. 

Fl.  Carpi  Ulnaris. 

Fl.  Carpi  Eadialis. 


Sartorius. 

Tensor  Vag.  Femoris. 

Obturator  Nerve. 

Adductor  Longus. 

Rectus  Femoris. 


Crureus. 
Vastus  Internus. 


Gastrocnemius. 

Solous. 

Flexor  Digit.  Cooiiuunis. 


nniniis  N.  Pcron.  Prof.  \ 

pro  KxteuH.  Dij,'.  Hrev.  j 

Inlerossei. 


Sympathetic. 
Steruo-mastoid. 

Spinal  Ace.  Nerve. 
Sterno-raastoid. 
Phrenic  Nerve. 

Deltoid. 

Musculo-spiral  Nerve. 
Triceps. 

4.  Ext.  Carpi  Uln. 

5.  Ext.  Digit.  Com. 

6.  Ext.  Dig.  Min. 
("Teres  Major. 

<  Teres  Miuor. 
(Serratus  Magnus. 

Latissimus  Dorsi. 
j  Obliquns  Abdi>m. 
( (Intercostal  Nerve.) 

Rectus  Abdom. 
Transvcrsus  Abdom. 

Tensor  Vag.  Fem. 
Crural  Nerve. 
Gluteus. 
Biceps. 

Vastus  Exteruus. 


Peroneal  Nerve. 

Gastrocnemius. 

Peroueus  Longus. 

Soleus. 

Extensor  Digit.  Com. 

Tibialis  Auticus. 

Ext.  Halluc.  Longus. 

Solcus. 

ICxt.  Ilalluc.  Long. 

Flexor  Halhic.  Long. 

f  ICxtrnsor  Dicitorum 
)  (iiiiiniuius  Hrovis. 


FlO.  2'i. — MOTOn  POINTS  or  trunk  and  lilMOS. 
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7.  In  acting  upon  any  muscle,  use  an  electrode  of  sufficient  size  to 
cover  the  greater  part  of  the  fleshy  part  of  the  muscle,  and  plant  it 
firmly  as  near  the  centre  as  possible,  always  avoiding  the  tendons. 

Some  authorities  use  the  unipolar  method,  which  consists  in  acting 
upon  the  nerve  or  muscle  with  one  electrode,  while  the  other  is  placed 
on  what  they  terra  an  indifferent  part,  for  instance  to  the  feet,  gluteal 
region,  in  the  hands,  etc.  This  mode  robs  the  operation  of  all  accu- 
racy, as  it  not  only  introduces  into  the  circuit  an  incalculable  amount 
of  resistance,  which  it  takes  an  unnecessary  amount  of  current  to  over- 
come, but  it  also  affects  parts  of  the  system  which  there  is  at  least 
no  necessity  for  doing,  except  in  parts  where  there  is  no  room  for 
two  electrodes,  as  the  muscles  of  the  larynx,  etc. 


Flexor  Dig.  Subl.  11  and  III. 

Ulnar  Nerve. 

Flexor  Dig.  Subl.  I  and  IV. 

Bamus  Volaris  Prof.  1 

N.  Ulnaris.  | 

Paluiaris  Brevis. 

Abductor  Dig.  Min. 

Flexor  Dig.  Miii. 

Oppouens  Dig.  I\Iin. 

Lumbricales,  II,  III,  IV, 


Flexor  Dig.  Snbliniis. 


Flexor  Pollicis  Lougus. 
Median  Nerve. 

Abductor  Pollicis  Brevis. 
Opponens  Pollicis. 
Flexor  Pollicis  Brevis. 

Adductor  Pollicis. 
Lumbricalis,  I. 


FRONT  OK  HAND. 


The  Figures  23,  24,  25,  26,  and  27,  taken  from  Lincoln's  Ekdro- 
therapenticfi,  show  the  points  (Vckdion  of  almost  all  the  external  mus- 
cles. With  the  exception  of  the  two  points  given  for  the  sartorius, 
tlioy  arc  drawn  from  the  directions  laid  down  by  Ziemssen,  and 
corrolioralcd  by  Duchciinc,  and  give  the  student  of  electro-therapy 
a  mucli  b<(t('r  idea  of  their  location  (liaii  any  mere  verbal  or  i>rin(cd 
direction.-^. 

It  will  be  noticed  that  1  have  laid  great  stress  upon  the  u.se  of  inter- 
rupted currents,  and  the  ])roduction  of  contractions  in  the  treatment 
of  j)aralytic  ad'cctions.  This  corresponds  to  the  directions  laid  down 
by  most  authorities,  as  well  as  to  the  results  of  my  own  individual 
experience.     J  t  is  but  right  to  add,  however,  that  some  of  the  most 
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recent  authors,  among  whom  I  may  mention  Benedict,^'  claim  to 
have  had  good  results  from  continued  applications  of  imperceptible 
uninterrupted  currents. 


Fio.  26. 


Extensor  Pollic.  Brev 
(=  Ext.  I.  Internod 
Flexor  PoUicis  Loiigus. 


rev. ) 
iii).  I" 


Interosseus  Dorsalis  I. 
Interosseus  Dorsalis  II. 


Interosseus  Dorsalis  III, 


Extensor  Indicis  Proprius. 


/Extensor  Pollicis  Longus. 
X     (=  Ext.  II.  Internodii.) 


Abductor  Dig.  Min. 
Interosseus  IV. 


BACK   OF  HAND. 


Latterly  I  have  experimented  somewhat  in  this  mode  of  treatment, 
but  the  results  are  not  yet  sufficiently  decided,  or  my  experience  suf- 


FlG.  27. 


Inferior  Branch  of  Inferior  Gluteal 
Nerve — to  Gluteus  Maximus., 


Sciatic  Nerve 


Biceps,  short  head. 

Tibial  Nerve. 

Peroneal  Nerve 

Gastrocnemius.. 

Soleus 


Adductor  Magnus. 
Semi-Membranosus. 
Semi-Tendinosus. 
Biceps,  long  head. 


Gastrocnemius. 


BACK  OF  LEFT  LEG. 


ficiently  matured  to  hazard  the  expression  of  an  opinion  as  to  its  posi- 
tive value.     The  current  may  be  interrupted  either  by  an  automatic 


*  See  Ophthalmic  Keview,  No.  6,  page  143. 
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attachment  to  the  generating  apparatus,  by  clockwork,  or  by  what 
I  value  most,  the  interruptuig-handle,  shown  at  Fig.  28,  and  before 
described  with  the  iutra-laryngeal  electrode. 

Fig.  28. 


The  last-mentioned  instrument  not  only  gives  the  operator  control 
over  the  frequency  of  the  interruptions,  but  he  can  also  place  the 
electrodes  in  situ  before  establishing  the  current,  a  matter  of  great 
importance  in  most  cases. 


POLAR   INFLUENCE. 

Heretofore  I  have  said  but  little  as  regards  the  direction  in  which 
the  current  is  transmitted.  I  will  first  describe  what  I  mean  by  the 
direction  of  the  current,  and  then  the  differential  action. 

The  current  from  a  battery  is  supposed  to  flow  from  the  positive 
to  the  negative  pole,  hence  when  the  positive  pole  is  placed  upon  or 
near  the  nerve-centre,  and  the  negative  towards  the  periphery,  the 
current  is  said  to  be  descending  or  direct.  If  these  conditions  are 
reversed,  the  current  is  said  to  be  ascending  or  inverse.  Now  some 
authorities  claim  that  the  ascending  current  produces  an  irritating 
or  stimulating  effect,  and  when  they  wish  to  awaken  slumbering 
vital  energy,  as  they  express  it,  they  make  use  of  the  current  trans- 
mitted in  tliis  direction.  They  also  lay  down  the  rule  that  the 
descending  current  possesses  a  calming  or  soothing  effect,  and  hence 
they  use  this  current  to  allay  pain  or  nuiscular  spasm,  etc. 

In  the  production  of  the  symptoms  given  in  the  ])athogonesis, 
page  16,  there  was  no  difference  noticed,  whether  the  cui-rent  was 
transmitted  in  an  ascending  or  descending  direction,  except  where  it 
was  so  expressed.  I  will  a(hnit,  however,  that  the  primary  or  im- 
mediate symptoms  produced  by  the  galvanic  current  are  more 
marked  under  tlu;  ascending,  and  the  secondary  under  the  descend- 
ing current,  but  the  same  symptoms  are  produced  whatever  its  direc- 
tion.    I  will  also  admit  that  more  powerful  muscular  contractions 
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are  produced  under  closure  of  the  cathode  than  of  the  anode.  This 
latter  is  true  also  of  the  faradic  current.  Therapeutically  I  have 
not  found  it  of  much  importance  in  which  direction  the  current 
flowed,  as  long  as  it  was  applied  to  the  proper  part,  in  a  suitable 
dose,  and  that  the  symptoms  called  for  it  homoeopathically,  I  have 
cured  many  cases  by  the  current  being  transmitted  directly,  and 
many  similar  diseases  by  an  inverse  current,  and  others  again  by  an 
alternation  of  direction.  Of  the  cases  quoted  in  this  volume  some 
were  cured  by  one  method  by  one  authority,  and  by  the  other  method 
by  others,  and  in  some  of  the  cases  no  attention  was  paid  to  the  di- 
rection of  the  current,  while  in  others  it  was  emphatically  expressed 
that  there  was  no  perceptible  difference  in  the  result  whether  the 
current  travelled  from  centre  to  periphery  or  from  periphery  to 
centre.  No  matter  in  which  direction  the  current  flows,  we  can  pro- 
duce or  allay  pain  ;  we  can  produce  or  cure  muscular  spasms,  or 
paralysis,  hypersemia,  hypersesthesia,  or  any  of  the  other  well-known 
symptoms  of  this  therapeutic  agent.  I  know  that  in  expressing 
this  opinion  I  am  pitting  myself  in  direct  opposition  to  many  of  the 
best  authorities  on  electro-therapeutics  of  the  old  school ;  still,  if  I 
can  cure  cases  in  which  they  recommend  the  use  of  the  ascending 
current  by  the  descending,  and  vice  versa,  and  similar  cases  by  an 
alternation  of  the  methods,  I  certainly  have  good  grounds  for  my 
conclusions,  and  I  think  owe  it  to  my  readers  to  express  them,  be- 
ing at  the  same  time  perfectly  willing  that  they  should  take  my 
opinion  as  the  result  of  the  experience  of  one  man,  in  opposition  to 
many,  and  test  the  matter  fully  for  themselves,  before  deciding  who 
is  right  and  who  is  wrong. 

Of  the  uses  of  the  commutator  or  rheotrope,  all  I  can  say  here  is 
that  by  the  swift  reversal  of  direction  of  the  current,  violent  muscular 
contractions  are  produced,  and  many  of  the  pathogenetic  effects  of 
the  galvanic  current  increased.  I  have  used  it  considerably  for  the 
purpose  of  producing  muscular  action  to  break  up  adhesions,  but 
seldom  have  required  it  for  purely  therapeutic  purposes. 


PAET  TV. 
CHAPTER  XX. 

USES    OF    ELECTRICITY    IN   OBSTETRICS. 

Besides  its  uses  as  a  homoeopathic  remedy,  electricity  is  service- 
able in  many  cases,  on  account  of  its  chemical,  mechanical,  absorb- 
ent, and  other  physiological  effects ;  for  example,  it  is  used  in  surgery 
to  destroy  by  its  chemical  action  morbid  growths,  to  promote  the 
absorption  of  fluid  accumulations,  to  break  up  adhesions,  and  for  a 
variety  of  other  purposes.  In  obstetrics  it  is  used  to  produce  vig- 
orous contractions  of  the  uterus,  either  with  the  design  of  hastening 
the  expulsion  of  the  foetus  or  placenta,  or  of  checking  a  post-j)artuni 
haemorrhage.  It  is  often  found  useful  in  increasing  the  flow  of 
milk,  or  dispersing  a  mammary  abscess,  and  in  resuscitating  a  par- 
tially asphyxiated  foetus.  It  is  also  used  in  virtue  of  its  capability 
to  produce  muscular  action,  in  keeping  up  artificial  respiration,  in 
the  case  of  drowned  persons  or  persons  poisoned  by  noxious  gases, 
etc.     We  now,  however,  have  to  do  with  its  uses  in  obstetric  practice. 

The  conditions  requiring  the  use  of  electricity  in  labor  are  : 

1st.  Inertia.  The  pains  .suddenly  cease  aitor  having  been  sufli- 
cient,  or  tlie  pains  arc  sufficient  in  frequency,  but  not  strong 
enougli. 

2d.  A  too  long  retained  placenta. 

3d.  Any  case  where  it  is  necessary  to  hasten  ihe  birth  of  the 
child,  as  ])uerpcral  convulsions,  etc. 

4th.  Post-partum  liiuinorrhage. 

It  seems  almost  unnecessary  to  add  (hat  in  any  of  these  condi- 
tions, where  there  is  great  mechanical  resistance  to  the  free  passage 
of  the  child  into  the  inferior  strait  of  the  jielvis,  such  as  maljwsition, 
narrowness  of  the  pelvis,  or  wIumi  the  head  of  the  c-hild  is  too  large 
or  too  unyielding,  iML;i(lily  of  the  os  uteri,  etc.,  elt'ctricily  should  not 
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be  used  until  all  the  impediments  to  free  exit  of  the  child  have  been 
overcome.  ' 

To  illustrate  the  proper  method  of  operating;,  we  will  suppose  a 
case :  The  patient,  a  multipara,  has  been  in  labor  for  several  hours, 
the  pains  have  been  regular  in  frequency  and  strength,,  the  os  uteri 
is  fully  dilated,  or  nearly  so;  it  is  at  least  dilatable,  and  the  pains 
suddenly  cease,  from  some  unascertainable  cause.  We  have  tried 
all  the  ordinarily  indicated  remedies,  and  failed.  This  is  just  the 
case  for  electricity,  and  I  don't  think  I  extol  it  too  highly  by  say- 
ing that  in  such  a  case  it  will  never  disappoint  us.  The  patient 
should  be  placed  on  the  back  and  a  cup-shaped  electrode  attached 
to  one  pole  of  an  ordinary  induction  machine  should  be  introduced 
into  the  vagina,  placed  in  contact  with  the  cervix,  and  held  there  by 
an  assistant.  The  broad  sponge  electrode  should  now  be  moist- 
ened, held  firmly  on  the  abdomen  at  a  point  corresponding  to  the 
fundus  uteri.  The  current  may  now  be  allowed  to  flow,  commenc- 
ing with  a  very  weak  current,  and  gradually  increasing  the  strength, 
until  strong  bearing-down  pains  are  felt.  After  the  pain  has  con- 
tinued about  as  long  as  natural  pain  under  the  circumstances  would 
do,  stop  the  current  and  allow  a  period  of  total  repose,  and  thus 
imitate  nature  as  nearly  as  possible,  by  producing  contraction  and 
intermission,  until  the  close  of  the  labor.  Of  course,  if  during  that 
time  the  natural  contractions  spring  up  of  themselves,  we  have  no 
further  necessity  for  continuing  faradization.  The  same  method 
may  be  used  to  hasten  the  expulsion  of  a  retained  placenta.  The 
galvanic  current  is  never  indicated. 

In  cases  of  post-partum  hsemorrhage,  the  placenta  having  been 
removed,  the  method  of  procedure  should  be  somewhat  different. 
A  ball  electrode  (as  large  as  the  uterus  will  admit)  should  be  in- 
troduced into  the  cavity  of  the  uterus,  to  the  fundus ;  the  other 
electrode  (of  suitable  shape)  applied  directly  to  the  cervix  ;  the 
faradic  current  is  introduced  so  as  to  complete  the  circuit.  It  makes 
but  little  difference  in  which  direction  the  current  travels,  but  it 
should  be  of  such  a  strength  as  to  cause  the  organ  to  contract  vigor- 
ously, until  it  feels  like  a  hard  ball  when  the  hand  is  placed  on  the 
abdomen ;  then  the  current  should  be  diminished  gradually,  but  the 
electrodes  should  not  be  removed  from  their  places  until  all  signs  of 
hsemorrhage  have  ceased  ;  so  that  in  case  of  a  repetition  of  the  flow. 
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the  current  can  at  once  be  called  into  action  without  unnecessarily 
disturbing  the  patient.  I  know  of  no  remedy  that  will  control  post- 
partum flowing  that  is  at  all  comparable  with  the  faradic  current. 
Dr.  Alexander  Murray,*  of  this  city,  states  that  he  obtains  good  re- 
sults both  in  cases  of  inertia  previous  to  delivery  and  in  post- 
partum flooding  by  the  use  of  the  faradic  current  transmitted  through 
the  uterus  transversely  ;  that  is,  one  pole  is  placed  on  the  sacrum 
and  the  other  on  the  abdomen. 

In  cases  where  the  secretion  of  milk  is  deficient,  or  even  absent, 
faradization  of  the  breasts  is  a  remedy  that  will  surprise  those  un- 
acquainted with  its  action.  The  case  following  is  reported  by  Dr. 
Skinner,  of  Liverpool,  and  quoted  by  Althaus.f 

Case  XLYII. — "In  August,  1861,  he  was  consulted  by  a  lady  on 
account  of  vaginal  irritation  and  other  morbid  symptoms  resulting 
from  ansemia.  The  lady  had  lately  been  confined  of  her  fifth  child, 
and  she  was  at  the  time  suckling  her  infant.  She  was  ordered  mod- 
erate doses  of  tincture  of  iron  thrice  daily,  but  this  medication  was 
followed  in  a  few  days  by  a  complete  stoppage  of  the  milk  in  both 
breasts.  The  right  breast  had  never  been  used  for  suckling  since  an 
attack  of  mammary  abscess  some  years  before,  and  he  therefore  fara- 
dized  only  the  left  breast.  At  the  time  of  tiie  application,  the  patient 
felt  a  distinct  sensation  as  of  a  'rush  of  milk  to  the  breast.'  On  the 
16th  she  reported  that  within  a  few  hours  of  the  faradization,  a 
copious  supi)ly  of  milk  was  establishctl  in  the  left  breast.  He  was 
then  asked  by  the  lady  if  he  could  do  any  good  to  the  breast  which 
had  been  so  long  useless  as  regards  the  function  of  lactation.  He 
made  the  attein])t,  having  little  faith  in  the  wished-for  result,  but 
was  agreeably  surprised  to  find  that  after  two  sittings,  of  little  more 
than  five  minutes  each,  the  right  breast  became  as  well  supi)lied  with 
milk  as  the  left."  Those  of  my  readers  who  never  have  used  elec- 
tricity in  their  practice,  will  think  perhaps  that  these  reports  are 
somewhat  overdrawn,  and  will  ])erhaps  be  only  too  ready  to  infer 
that  because  they  do  not  succeed  with  drug  remedies,  that  elec- 
tricity is  not  any  more  to  be  depended  upon.  This  case  of  Dr. 
Skinner's  is  only  what  is  repeated  every  day,  and  eorrespoiids  with 


*  Bcurd  &  Rockwell,  op.  cit.,  p.  662.  f  ^P-  ^'^'m  P-  <579. 
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several  cases  ooeurring  in  my  own  practice.  The  faradic  current  is 
all  we  need  in  these  cases.  Large  cup-shaped  electrodes  lined  with 
flannel,  thoroughly  moistened  with  hot  water,  and  applied  one  to 
each  breast  for  several  minutes  at  a  time,  is  the  most  convenient 
mode  of  treatment.  It  requires  but  little  skill  to  accomplish  this ; 
any  intelligent  patient  may  be  taught  to  do  this  herself,  once  or 
twice  daily,  and  so  save  the  physician  much  time  and  trouble.  Only 
currents  of  mild  intensities  are  needed.  In  the  incipient  stage,  a 
mammary  abscess  may  be  dispersed  by  a  like  procedure. 

For  the  purpose  of  establishing  the  respiratory  function  in  a 
newly  born  infant,  the  faradic  current  may  be  successfully  used.  If 
the  operator  is  sufficiently  skilled  to  place  a  small  sponge  rheophore 
upon  the  phrenic  nerve,  in  such  a  position  that  the  pneumogastric  is 
not  included  in  the  circuit,  this  is  perhaps  the  most  scientific  mode 
of  procedure.  The  other  pole  should  be  moved  about  over  the 
lower  part  of  the  prsecordial  region.  Only  mild  currents  should  be 
called  into  action.  But  in  case  the  operator  should  not  be  able  to 
trust  his  skill,  respiration  may  often  be  established  by  passing  a 
faradic  current  in  any  direction  through  the  walls  of  the  chest, 
moving  the  electrodes,  which  should  be  broad,  from  one  place  to 
another. 

These  general  directions  are  also  applicable  to  the  resuscitation  of 
drowned  persons,  or  patients  poisoned  from  noxious  gases,  ether,  etc. 


PAKT  V. 
CHAPTER  XXI. 

ELECTRICITY   AS   A   MEANS   OF    DIAGNOSIS   AND   PROGNOSIS. 

Side  by  side  with  the  stethoscope,  urinometer,  laryngoscope,  dyna- 
mometer, sphygoiograph,  etc.,  stands  the  electric  battery,  to  aid  the 
physician  in  forming  a  correct  opinion  as  to  the  natnre  of  the  malady 
he  is  about  to  deal  with.  It  is  used  to  distinguish  between  apparent 
and  real  death, — between  feigned  and  real  disease, — as  a  means  of 
differential  diagnosis  in  obscure  aural  affections,  to  distinguish  be- 
tween central  and  peripheral  paralyses;  to  ascertain  the  exact  differ- 
ence of  temperature  between  a  diseased  and  a  healthy  part.  In  cases 
of  gunshot  wounds,  to  find  out  the  exact  location  of  the  bullet. 

We  will  take  these  up  in  their  order.  In  the  year  1797  Valli 
proposed  the  use  of  electricity  as  a  test  in  cases  of  apparent  death, 
and  he  is  generally  supposed  to  be  the  first  who  used  it  for  this  pur- 
pose. There  is  no  doubt,  however,  that  it  had  been  used  before  his 
time.  Althaus*  quotes  from  a  paper  written  by  Drs.  liehrond  and 
Creve,  showing  that  they  had  used  it  at  least  as  early  as  1792. 

It  is  the  only  positive  test,  taken  per  se,  we  have  in  cases  of  trance 
simulating  death,  and  can  be  relied  upon  in  every  instance.  If  in 
any  doubtful  case  the  mustiles  of  a  body  contracjt  undci-  the  stimu- 
lus of  the  faradic  current  and  retain  that  contractility  for  lour  hours, 
there  is  no  doubt  the  person  is  alive;  but  if  on  the  contrary  the  mus- 
cles at  first  contract  and  then  the  electric  irritability  gradually 
diniinishes  and  finally  disapjicars,  we  may  give  our  o]>inion  without 
h('si(;il  ion  that  death  has  talccii  place. 

FEIGN  i;i)    DISKASES. 

I'^oi-  (lie  purpose  of  exciting  sympathy,  extorting  ciiarity,  evading 
work,  living  on    the  funds  of  benevolent  societies,  as  well  a.s  for 

*  Op.  cit.,  p.  403. 
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various  other  reasons,  diseases  are  often  feigned,  and  sometimes  so 
well  feigned  as  to  puzzle  the  most  able  physician.  There  are  few  prac- 
titioners who  have  not  at  one  time  or  other  met  with  such  cases.  In 
most  instances  electricity  is  not  required  for  the  diagnosis;  in  some, 
though  it  furnishes  a  ready  means  of  detecting  a  malingerer,  it  is 
not  the  only  test,  and  in  others  it  has  to  be  relied  upon  entirely. 

Feigned  Epilepsy. — Formerly  this  disease  was  imitated  much 
more  frequently  than  it  is  at  the  present  day.  Indeed,  it  was  no  un- 
common occurrence  for  a  tramp  to  fall  down  in  a  market-place,  or 
wherever  he  could  secure  a  throng  of  sympathizing  spectators,  foam 
at  the  mouth  and  go  through  a  programme  of  the  most  lively  con- 
tortions, representing  muscular  spasms,  and  use  these  exhibitions  as 
a  means  of  livelihood,  filling  his  pockets  from  those  of  the  sym- 
pathetic but  too  credulous  bystanders.  In  such  a  case  the  faradic 
current  made  to  act  upon  the  forehead,  or  crest  of  the  tibia,  by 
means  of  the  wire  brush  electrode,  is  a  most  powerful  means  of  diag- 
nosis, besides  being  a  most  forcible  persuader  to  the  patient  of  the 
error  of  his  ways  if  the  disease  is  feigned.  If  the  disease  is  real, 
the  action  of  the  current,  of  course,  is  not  felt,  and  the  fit  goes  on  as 
usual ;  but  if  assumed,  the  pain  of  the  operation  is  so  great  the  will 
of  no  individual  is  strong  enough  to  withstand  it.  The  only  bad 
result  that  is  liable  to  follow  such  an  application,  is  the  amount  of 
swearing  and  bad  language  that  is  sometimes  unintentionally  evoked. 

Feigned  Paralysis. — This  is  much  more  commonly  pretended  than 
the  last  mentioned.  In  any  doubtful  case,  if  the  muscular  contrac- 
tility be  perfect,  after  the  patient  has  complained  two  weeks,  we  may 
always  conclude  that  the  person  is  an  impostor.  I  now  speak  of 
peripheral  paralysis,  as  the  class  of  persons  who  would  lend  them- 
selves to  such  impositions  seldom  have  medical  knowledge  sufficient 
to  imitate  a  case  of  hemiplegia,  or  cerebral  paralysis;  and  should 
such  a  case  occur,  it  can  readily  be  detected  by  the  history  of  the 
case  and  the  symptoms,  without  the  use  of  electricity.  In  paralysis 
of  sensation  the  application  of  the  wire  brush  over  the  part  in  which 
the  anaesthesia  is  complained  of  produces  no  pain  if  the  disease  be 
real,  but  if  assumed  (as  it  is  sometimes  by  sailors  or  soldiers),  the 
pain  is  such  that  they  would  much  sooner  go  o'n  duty  than  submit 
to  a  repetition  of  the  treatment. 
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For  the  purpose  of  deciding  whether  a  paralysis  is  cerebral  or 
peripheral,  it  is  only  necessary  to  fiiradize  tiie  affected  muscles  and 
compare  the  strength  of  the  contractions  produced  with  that  of  the 
healthy  limb^  or  where  both  limbs  are  affected,  with  some  healthy 
muscles  of  about  the  same  size  as  those  affected.  If  the  paralysis 
has  existed  ten  days,  and  the  muscular  contractility  be  perfect  or 
nearly  so,  we  may  conclude  that  the  lesion  is  central.  If,  on  the 
contrary,  the  muscles  do  not  respond  to  the  stimulus  of  the  faradic 
current,  or  contract  feebly,  we  may  decide  that  the  difficulty  is 
peripheral.  To  this  rule  I  must  make  one  exception,  and  that  is 
the  form  of  paralysis  known  as  rheumatic.  In  this  affection  the 
electro-muscular  contractility  is  increased,  instead  of  diminished, 
under  both  currents.  Indeed  in  this  disease  I  have  seen  the  rectus 
femoris  of  the  affected  limb  painfully  and  violently  contract  under 
five  volts  of  the  galvanic  current;  while  the  same  muscle  of  the 
healthy  thigh  required  a  tension  five  times  as  great  to  produce  the 
same  effect. 

However,  as  a  general  rule,  we  may  state  that  in  peripheral  paraly- 
sis the  muscular  contractility  to  the  faradic  current  is  lost  early, 
while  in  cerebral  paralysis  it  is  not.  In  rheumatic  paralysis  the 
contractility  to  both  currents  is  always  increased,  hence  we  have  in 
electricity  a  ready  means  of  differential  diagnosis  in  these  diseases. 
In  saturnine  or  lead  paralysis,  as  has  been  already  mentioned,  the 
extensor  muscles  of  the  forearm  are  the  ones  first  attacked,  the 
flexors  are  always  spared,  and  the  disease  never  appears  in  the 
lower  extremities.  It  may  appear  from  this  that  it  must  always 
be  an  easy  matter  to  diagnose  a  lead  i>alsy,  taking  into  considera- 
tion these  symptoms,  and  the  blue  line  on  the  gums,  and  other 
manifestations  of  the  poisonous  action  of  lead  upon  the  system. 
Well,  so  it  is,  in  a  well-mark(Hl  case  which  has  existed  for  some 
time;  but  in  an  in(;ipient  or  mild  instance,  before  the  voluntary 
motion  is  entirely  lost,  these  characteristics  arc  often  so  indistinctly 
marked  that  we  must  use  more  accurate  means  of  discrimination. 
If  in  a  Ruspocted  case  we  find  the  farado-mnscnlar  contractility  of 
the  (ixicnsor  nniscjcs  ol'  the  (orcarnis  (both)  diminished,  and  the 
fiexors  pcrli'cl,  and  also   tliiil  the  disease  lias   not    attacked  the  lower 
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extremities,  we  are  justified  in  assuming  that  paresis  or  paralysis  is 
due  to  the  presence  of  lead  in  the  system. 

Duchenne  remarks,  in  his  work  so  often  heretofore  quoted,  that 
in  hysterical  paralysis  the  muscular  contractility  under  faradism  is 
always  perfect,  while  at  the  same  time  the  muscular  sensitiveness  to 
the  same  current  is  diminished  or  wholly  lost.  Althaus*  says : 
"In  paralysis  from  disease  of  the  antero-lateral  columns  of  the 
spinal  cord,  the  electro-muscular  contractility  is  either  diminished 
or  gone,  according  to  the  degree  of  the  severity  of  the  aifection. 
This  constitutes  in  certain  cases  a  good  test  for  distinguishing  be- 
tween disease  of  the  antero-lateral  and  posterior  columns  of  the  cord. 
In  progressive  locomotor  ataxy,  which  affects  chiefly  the  posterior 
columns,  the  muscular  response  is  generally  quite  normal,  although 
the  bulk  of  the  muscles  may  have  notably  decreased,  and  they  may 
refuse  to  obey  the  orders  of  volition." 

As  regards  prognosis  in  peripheral  paralysis,  we  may  accept  it  as 
a  rule  that,  provided  the  cause  be  removable,  the  length  of  time 
required  to  complete  restoration  of  muscular  function  varies  in  the 
direct  ratio  of  the  amount  of  atrophy  and  loss  of  electric  contrac- 
tility; that  is  to  say,  if  in  any  case  there  be  but  little  atrophy,  and 
the  muscles  respond  somewhat  to  being  stimulated  by  the  faradic 
current,  we  may  reasonably  expect  to  bring  about  a  cure  in  a  com- 
paratively short  time.  If,  however,  on  the  other  hand,  the  muscles 
are  much  wasted,  the  disease  has  existed  a  long  time,  and  the  muscles 
refuse  to  respond  to  the  application  of  either  kind  of  current,  the 
case,  though  possibly  and  probably  curable,  requires  long  treatment 
and  a  guarded  prognosis.  In  cases  of  complete  obliteration  of  mus- 
cular tissue  following  atrophic  paralysis,  it  is  of  course  unreasonable 
to  hope  for  any  improvement. 

ELECTRO-DIAGNOSIS   OF   OBSCURE   AURAL   DISEASES. 

The  use  of  what  is  known  as  Brenner's  formula  is  now  admitted 
by  most  of  the  prominent  electro-therapeutists  to  be  one  of  the  most 
powerful  aids  to  diagnosis  of  certain  diseases  of  the  ear.  I  say  by 
most  electro-therapeutists,  as  up  to  the  present  the  truth  of  the 

*  Medical  Electricity,  p.  449. 
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formula  was  bitterly  denied  by  many  of  Brenner's  opponents.  Tliese 
opponents  are  gradually  becoming  converted,  and  now  very  few,  if 
any,  remain.  Why  its  correctness  should  ever  be  questioned  by  any 
one  who  has  thoroughly  and  honestly  tested  it,  I  am  at  a  loss  to 
discern.  The  formula  is  nothino^  more  than  the  S'^lvanic  reaction 
upon  the  healthy  auditory  nerves,  and  may  be  briefly  stated  thus : 

1.  On  closing  the  cathode  a  ringing  noise  is  produced  in  the  ear, 
which  is  expressed  by  the  formula,  Ca.Cl.S. 

2.  The  cathode  opening  })roduces  no  perceptible  effect,  Ca.Op.O. 

3.  The  closure  of  the  anode  produces  no  effect,  An.Cl.O. 

4.  The  anodal  opening,  with  a  current  of  high  intensity,  produced 
a  slight  ringing  noise,  An.Op.S. 

5.  Cathode  duration.  Sound  produced  at  closing  diminishes, 
Ca.D.S>  . 

6.  Anode  duration,  nothing,  AnD. 

"Where  the  current  is  transmitted  from  one  external  auditory 
meatus  to  the  other — say  the  right  ear  being  under  the  influence  of 
the  positive  pole,  and  the  left  under  the  negative,  and  both  ears  per- 
fectly healthy,  we  get  the  following  reactions  at  the  opening  and 
closino;  of  the  circuit : 


Iliglit  ear  (ixnode). 

Left  ear  (cathode). 

CI. 

o. 

S  (loud). 

Op. 

S  (weak). 

o. 

D. 

O. 

s>. 

Now,  Brenner  teaches  that  any  departure  from  this  formula  is 
caused  by  some  aural  disease,  and  even  points  out  the  kind  of 
changes  in  the  formula  that  diirercnt  diseases  j)roduce;  inr  instance, 
in  sim])le  hyperu'sthesia.  of  the  acoustic  nerve  of  short  standing,  all 
the  symptoms  produced  by  the  current  arc  increased.  'J'lie  sound 
produced  und(;r  the  duration  of"  the  cathode,  instead  t)('  gradnally 
diminishing,  continues  with  the  same  force  as  long  as  the  current  is 
api)lied  ;  or  the  sounds,  instead  of  being  musical,  change  their  char- 
acter to  that  of  a  buzzing,  hissing  noise.  In  torpor  of  the  auditory 
nerve  it  requires  a  high  intensity  of  current  to  produce  the  sounds, 
the  tension  necessary  varies  in  ])r()portion  to  the  amount  of  the 
torpor.     Indeed,  in  some  cases  of  this  difficulty  it  is  impossible  to 
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call  forth  the  sounds  at  all,  as,  when  the  current  is  increased  beyond 
a  certain  point,  the  action  on  the  brain  becomes  too  intense,  and  the 
symptoms  detailed  at  page  18  become  so  prominent  as  to  necessitate 
a  discontinuance  of  the  application.  Dr.  H.  C.  Houghtou  has  writ- 
ten a  valuable  paper  on  this  subject,  entitled  "Electricity  as  a  Means 
of  Differential  Diagnosis  in  Lesions  of  the  Middle  and  Internal 
Ear,"  which  is  published  in  the  twelfth  volume  of  the  Neio  York 
State  Transactions.  In  this  article  the  Doctor  gives  an  account  of 
the  cases  examined,  all  the  detail  of  the  changes  of  formula,  and 
treats  the  subject  generally  carefully  or  with  precision.  It  is  well 
worth  the  perusal  and  study  of  those  who  wish  to  give  their  atten- 
tion to  this  branch  of  medicine. 


becquerel's  disks. 

These  little  instruments  are  nothing  more  than  two  thin  disks  of 
copper,  about  the  size  of  a  cent,  soldered  on  to  rods  of  bismuth, 
which  are  contained  in  a  pair  of  hard  rubber  tubes,  and  attached  by 
wires  to  a  delicate  galvanometer.  They  are  used  to  ascertain  the 
difference  of  temperature  between  one  part  of  the  body  and  another. 
We  will  suppose,  for  the  sake  of  illustration,  one  of  the  lower  ex- 
tremities is  paralyzed;  we  place  one  of  the  disks  on  the  affected  limb, 
and  the  other  on  the  healthy  one,  and  if  there  is  any  difference  in 
the  temperature,  the  needle  of  the  galvanometer  is  deflected  accord- 
ingly, the  amount  of  deflection  varying  in  the  direct  ratio  of  the 
difference  of  temperature,  which  may  be  ascertained  even  to  the 
one-hundredth  part  of  a  degree.  If  there  is  no  difference  of  tem- 
perature the  needle  remains  stationary.  When  used  from  day  to 
day  they  are  a  certain  guide  as  to  the  amount  of  improvement  that 
is  taking  place  in  the  affected  limb,  and  form  an  important  means 
of  prognosis. 

the  electric  probe. 

This  instrument  is  used  principally  in  the  case  of  gunshot  wounds, 
to  ascertain  the  exact  location  of  a  bullet ;  it  is  equally  applicable, 
however,  in  discovering  the  presence  of  other  metallic  missiles.  The 
probe  consists  of  a  pair  of  wires,  insulated  from  each  other  by  a  strip 


170  THE   ELECTRIC   PROBE. 

of  hard  rubber  or  ivory;  the  tips  of  the  wires,  projecting  beyond  the 
insulation  say  about  the  one-sixteenth  of  an  inch,  are  in  electrical 
connection  with  a  galvanic  cell  and  electro-magnet,  acting  on  a  bell, 
so  that  if  the  extremities  of  the  double  probe  touch  a  metallic  sub- 
stance the  circuit  is  completed,  and  the  bell  is  immediately  rung, 
and  so  points  out  the  exact  location  of  the  projectile.  A  pair  of  for- 
ceps constructed  in  a  similar  manner  tells  exactly  whether  a  bullet 
or  a  piece  of  bone  is  seized :  as  none  of  the  tissues  of  the  body  are 
sufficiently  good  conductors  to  suitably  complete  the  circuit,  the  bell 
is  not  rung  by  the  wires  coming  in  contact  with  them. 


PAET  VI. 

ELECTRO-SUEGERY. 
CHAPTER   XXII. 

ELECTROLYSIS,  ELECTRO-CATALYSTS,  ETC. 

In  almost  all  the  previous  works  on  electro-surgery,  the  word 
electrolysis  has  been  used  as  an  indefinite  kind  of  equivalent  to 
represent  all  the  actions  of  electricity  on  diseased  growths.  Such 
application  of  the  term  having  led  to  much  confusion,  I  limit  the 
application  of  the  word  in  the  following  pages  to  its  literal  mean- 
ing as  taken  from  its  derivation,  e?.£y.Tpov,  the  synonym  for  electricity, 
and  Ayw,  I  dissolve ;  hence,  electrolysis  means  nothing  more  or  less 
than  decomposition  of  a  substance  or  part  by  the  action  of  an  electric 
current,  just  as  analysis  is  used  in  chemical  technology.  I  do  this 
simply  to  avoid  confusion,  and  in  each  instance  where  electricity  is 
used,  I  try  to  convey  as  distinctly  as  possible  the  exact  effect  which 
is  intended  to  be  produced  in  a  given  case,  limiting  the  word  electro- 
lysis to  represent  only  the  electro-chemical  destruction  of  a  part. 

When  two  or  more  needles,  connected  with  the  poles  of  an  appa- 
ratus generating  a  galvanic  current  of  sufficient  intensity  to  over- 
come the  resistance  of  the  circuit,  are  inserted  into  living  animal 
tissue,  the  following  results  take  place,  viz. :  the  bloodvessels  of  the 
part  become  dilated  and  engorged,  producing  intense  hypereeraia, 
and  the  absorbents  are  stimulated  to  increased  activity.  In  short  ap- 
plications with  weak  currents  the  effect  ends  here,  but  should  the 
action  of  the  current  be  continued,  and  the  tension  and  quantity 
slightly  increased,  the  albumen  of  the  part  becomes  coagulated  ;  and 
with  a  still  stronger  current  the  water  of  the  tissues  becomes  decom- 
posed, the  oxygen  becoming  attracted  towards  the  positive  j)ole  and 
the  hydrogen  towards  the  negative,  to  find  vent  at  which  the  gases 
bubble  violently  through  the  intervening  structures,  tearing  fibre  of 
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muscle,  separating  cells,  nuclei,  and  filaments,  etc.,  and  mechanically 
destroying  anything  that  may  oppose  their  egress.  Tiie  salts  of  the 
tissues  are  furthermore  resolved  into  their  contained  acids  and  alka- 
lies, the  acids  being  attracted  to  the  positive  pole,  and  the  alkalies 
forming  around  the  negative,  where  they  act  as  powerful  escharotics, 
producing  sloughing.  Thus  the  tissue  acted  upon  is  made  to  destroy 
itself  through  its  own  contained  reagents. 

The  operation  thus  described  may  practically  be  divided  into  four 
stages. 

1st.  The  dynamic  or  absorbent  stage,  corresponding  to  what  is 
called  by  Remak  electro-catalysis. 

2d.  The  coagnlating  stage. 

3d.  The  stage  of  mechanical  disintegration  ;  and 

4th.  The  escharotic  stage,  or  the  stage  of  complete  and  ultimate 
electrolysis. 

We  use  the  first  stage  only  in  the  treatment  of  serous  effusions,  stric- 
tures, watery  cysts,  etc. ;  the  second  stage  in  the  treatment  of  aneurism, 
varicose  veins,  haemorrhoids,  nsevus,  and  other  diseases,  where  coagu- 
lation of  the  contained  blood  is  desired,  and  where  the  production  of 
a  slough  is  not  intended;  the  third  and  fourth  stages  in  growths  of  a 
malignant  nature,  fibrous  tumors,  polypi,  and  in  any  case  where  de- 
struction of  the  whole  or  part  of  a  morbid  growth  may  be  necessary. 

In  this  oi)cration  the  greatest  amount  of  effect  produced  is  in  the 
immediate  vicinity  of  the  needles  ;  in  very  mild  currents  the  cauteriz- 
ing effect  is  only  produced  in  the  parts  directly  in  contact  M'ith  the 
needle  ;  with  strong  currents  the  size  of  the  slough  (Impends  upon 
the  structure  of  the  tissue,  the  amount  of  water  and  salts  it  contains, 
the  size  of  the  needle,  and  the  duration  of  the  application.  The 
eschar  produced  by  the  positive  pole  dilTers  essentially  IVdiu  that 
caused  by  the  negative,  inasmm;h  as  the  ulcer  resulting  irom  the 
separation  of  the  slough  of  the  first  leaves  a  cicatrix  which  heals  by 
contraction  like  that  produced  by  an  acid  caustic  :  no  such  result 
takes  place  (Vuiii  tlic  ncl  ion  oC  llie  uegatiNC  pule;  on  I  lie  eoiitraiy  the 
cicatrix  is  soft  and  pliabh;. 

It  is,  of  course,  entirely  impossible  to  obl.iin  pureK'  and  separately, 
the  I'c.-nlls  of  any  one  of  I  licse  stages  jxr  sc  ;  lor  inslanee,  in  eh'etro- 
punetnrc!  of  an  ovarian  (yst,  the  result  aimed  at  is  to  pr()(hiee  absorp- 
tion, and  act  on  the  internal  part  of  the  cyst  so  as  to  destroy  its 
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secreting  powers,  and  so  prevent  refilling.  Electrolysis  of  the  watery 
parts  of  the  contents  must  and  does  take  place  to  a  greater  or  less 
degree,  but  it  forms  no  part  of  the  desired  effect;  and  so  in  operating 
upon  aneurism  or  nrevus  though  coagulation  of  the  blood  is  the  only 
thing  desired,  still  a  slight  eschar  around  the  uninsulated  part  of  the 
needle  is  unavoidable.  In  such  an  operation  it  behooves  us  to  make 
this  latter  as  slight  as  possible,  which  can  be  done  by  diminishing 
the  amount  of  current  used,  that  is  to  say,  in  any  operation  requir- 
ing a  cauterizing  effect,  a  large  quantity  is  required.  In  operations 
where  we  simply  desire  to  produce  the  absorbent  or  electro-catalytic 
effect  we  require  tension,  but  small  quantity. 

Electro -puncture  as  thus  described  is  presumed  to  have  been  per- 
formed with  needles  made  of  unoxidizable  material.  Should  the 
needle  of  the  positive  pole  be  made  of  material  capable  of  being 
acted  upon  by  the  acids  set  free  at  this  point,  the  results  are  modified 
in  a  great  degree.  For  example,  suppose  the  positive  needle  be 
made  of  iron,  the  needle  becomes  dissolved  by  the  acids  set  free,  and 
the  phosphate,  sulphate,  and  chloride  of  iron  are  formed,  principally 
the  chloride.  From  this  fact  we  would  infer  that  iron  needles  would 
be  useful  where  coao;ulation  of  blood  is  the  result  aimed  at.  And 
there  is  no  doubt  that  they  assist  in  the  accomplishment  of  such  a 
result  to  a  considerable  extent. 

Suppose  we  use  zinc  needles,  we  have  chloride  of  zinc  formed, 
which  is  a  powerful  escharotic,  and  assists  materially  in  hastening 
the  destruction  of  morbid  growths.  I  have  used  these  needles  with 
a  weak  galvanic  current  and  long  applications  for  the  destruction 
of  malignant  tumors,  and  believe  it  to  be  in  many  cases  the  most 
appropriate  treatment.  The  diseased  tissue  is  chemically  dissolved 
under  the  action  of  the  current,  while  at  the  same  time  its  dynamic 
action  influences  the  morbid  nervous  impulse  which  caused  the 
secretion  of  the  mistaken  cells  in  the  first  place;  and  the  electro- 
chemical action  of  the  already  disintegrating  structure  on  the  needle, 
forms,  molecule  by  molecule,  one  of  the  most  powerful  escharotics, 
which  destroys  atom  by  atom  any  of  the  diseased  mass  that  may 
possibly  escape  the  action  of  the  current,  and  not  only  that,  but  the 
chloride  acts  as  a  powerful  antiseptic  on  the  slough,  that  otherwise 
might  become  offensive  before  separation  has  had  time  to  take  place, 
and  still  further,  it  certainly  hastens  that  separation.     Another  ad- 
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vantage  of  the  operation  is,  that  it  is  comparatively  painless,  in 
some  cases  entirely  so.  Electrolysis  of  the  tissue  takes  place  so 
slowly  that  the  chloride  of  zinc  is  also  formed  slowly,  and  as  it 
forms,  it  immediately  unites  with  the  tissue  that  is  already  half 
numbed  by  the  action  of  the  current.  Very  little  pain,  if  any,  is  pro- 
duced ;  in  fact,  in  some  cases  the  strength  of  the  current  can  be  so 
arranged  that  no  pain  is  caused.  In  my  opinion  this  electro-chemi- 
cal treatment  far  surpasses  ordinary  electrolysis  in  certain  cases, 
where  total  destruction  of  the  part  in  as  short  a  time  as  possible, 
with  a  minimum  amount  of  pain,  is  desired,  and  where  it  is  not  de- 
sirable to  have  an  anaesthetic  administered,  as  is  generally  necessary 
where  electrolysis  is  quickly  performed,  especially  where  total  de- 
struction of  a  growth  is  the  object  aimed  at. 

We  will  for  the  present  dismiss  this  question  of  electro-chemical 
treatment  and  return  once  more  to  a  consideration  of  the  effects  of 
the  current  as  applied  with  unoxidizable  material. 

This  operation  so  far  we  have  only  considered  as  performed  by 
the  use  of  needles  introduced  into  the  tissues.  The  same  effects  in  a 
lesser  degree  can  be  obtained  by  external  applications  of  metallic 
and  other  rheophores  to  the  skin,  mucous  membrane,  or  denuded 
tissue,  and  when  we  use  the  current  for  the  sake  of  its  lesser  effects, 
it  is  frequently  applied  in  this  manner. 

One  of  the  greatest  difficulties  in  the  technics  of  electro-surgery  to 
the  beginner,  is  to  avoid  doing  too  much.  The  operator  must  have 
a  battery  provided  with  a  Brenner's  or  other  equally  accurate 
rheostat,  constant  and  reliable,  capable  of  giving  every  variation  of 
quantity  and  intensity  of  current.  lie  must  be  quite  familiar  with 
its  action,  and  with  the  etl'ect  each  variation  is  capable  of  i)roducing 
on  living:  animal  tissue.  He  must  also  be  able  to  control  the  electro- 
motive  force  to  the  exact  point  ca{)ablc  of  prodn(;ing  the  effect 
desired,  and  no  more.  For  instance,  what  could  be  moi-c  deplorable 
than  that  sloughing  of  the  urethra  should  take  place,  wiicn  the  effect 
intended  lo  Ix'  produced  is  merely  the  absorption  of  a  stricture?  Or 
in  operating  on  a  nicvus  on  the  face  of  a  young  lady,  that  an  eschar 
should  b(!  (!aus(!d  when  we  merely  aim  at  coagulation  of  the  morbid 
growth?  AikI  y<(  the  slightest  overstepping  of  a  scarcely  dcrnicd 
boundary  will  caiL-^c  ju.st  .--uch  results.  Jicfirr  Jar  (Jo  too  Utile  Ihan 
too  much. 
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It  is  impossible  to  state  with  precision  the  exact  quantity  and  in- 
tensity of  current  to  be  used,  as  that  depends  upon  the  size  of  the 
growth,  the  density,  the  amount  of  watery  and  saline  ingredients 
contained.  This  must  be  learned  entirely  by  experience.  We  will 
first  take  up 

STRICTURE   OF   THE    URETHRA 

for  consideration.  In  stricture  of  the  urethra,  as  before  remarked, 
the  result  desired  is  the  absorption  of  the  stricture,  and  except  in 
old,  hard,  cartilaginous  strictures  all  cauterizing  effects  must  be  sedu- 
lously avoided.  The  method  of  operating  electrically  with  a  view 
to  causing  this  absorption  is  to  introduce  into  the  canal  an  elec- 
trode like  Fig.  11,  about  a  size  larger  than  the  stricture  will  admit 
(insulated  to  the  tip),  down  to  the  stricture.  The  electrode  in 
this  case  must  be  soaped,  not  oiled  (oil  being  a  non-conductor),  for 
the  purpose  of  lubrication,  and  to  facilitate  its  introduction.  This 
electrode  is  to  be  then  attached  to  the  negative  pole  of  the  battery. 
The  circuit  is  completed  by  the  broad  sponge  rheophore  moistened 
with  salt  and  water,  and  either  held  in  the  hand  of  the  patient  or 
placed  upon  some  convenient  part.  The  patient  may  be  operated 
upon  either  standing  or  lying,  as  is  most  convenient.  As  regards 
the  amount  of  current  to  be  used,  the  first  point  is  here,  as  elsewhere, 
to  use  as  little  as  will  produce  the  desired  effect,  and  that  is  best 
judged  by  consulting  the  sensation  of  the  patient.  We  must  avoid 
all  production  of  pain.  As  soon  as  the  patient  feels  the  current  the 
intensity  is  sufficient,  and  should  not  be  increased  beyond  this  point. 
I  prefer  the  use  of  some  modification  of  Daniell's  elements,  and 
perhaps  I  may  state  as  an  average  that  a  current  from  six  to  twenty 
of  these  cells  is  all  that  is  ever  needed.  Keeping  the  electrode  pressed 
in  contact  with  the  stricture,  but  not  forced,  we  generally  have  the 
satisfaction,  in  a  few  minutes,  to  find  that  it  slips  with  facility 
through.  If  a  second  stricture  is  present,  it  may  be  treated  in  the 
same  way.  This  completes  the  first  operation,  which  may  be  repeated 
as  many  times  as  necessary  at  intervals  of  a  few  days. 

It  will  be  noticed  here,  that  I  have  laid  great  stress  upon  the  use 
of  the  negative  pole.    This  is  quite  necessary,  as  the  use  of  the  posi- 
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tive  easily  produces  an  eschar,  which  heals  by  contraction,  and  so, 
instead  of  curing  a  stricture,  will  actually  cause  one,  as  I  shall  show 
bv  and  bv. 

Case  XLVIII. — Mr.  M.  J.,sstAO,  a  strong,  robust  man,  consulted 
me  relative  to  a  stricture  of  the  membranous  portion  of  the  urethra, 
barely  capable  of  admitting  a  No.  5  bougie.  The  stricture  had  been 
in  existence  twelve  years ;  it  was  very  irritable,  and  bled  freely  on 
being  touched.  I  passed  a  No.  5  sound  insulated  to  within  half  an 
inch  of  the  tip  down  to  the  stricture,  and  connected  it  with  the 
neo-ative  pole  of  a  small  battery,  completing  the  circuit  by  means  of 
a  moistened  sponge  placed  in  the  groin.  I  allowed  a  current  from 
twelve  elements  to  flow  uninterruptedly  for  five  minutes,  and  then 
reduced  the  number  to  eight,  which  I  used  for  five  minutes  longer. 
After  the  operation  I  had  no  difficulty  in  introducing  a  No.  7  sound. 
The  patient  had  some  slight  pain  on  urinating  for  a  day  or  two 
afterwards,  which  gradually  passed  off.  The  size  of  the  stream  of 
urine  increased. 

Ten  days  after  the  operation  I  passed  an  insulated  Xo.  9  bougie 
into  the  stricture,  and  used  the  current  from  twelve  elements  for  five 
minutes  as  before,  the  instrument  slipping  through  the  stricture 
without  any  difficulty.  I  then  Avithdrcw  the  instrument,  and  passed 
a  No.  11  electrode,  using  eight  elements  for  five  minutes.  One 
week  afterward  I  passed  a  full-sized  bougie  into  this  patient's  urethra, 
and  continued  to  do  so  every  week  for  five  weeks,  when  I  dismissed 
him  cured. 

Case  XLIX. — Captain  B.,  a  sailor,  i\?t.  35.  Had  gonorrhoea  sev- 
eral times;  found  a  stricture  in  the  spongy  portion  of  the  urethra, 
capal)lc  of  admitting  a  No.  6  sound,  aud  one  in  the  membrnnoiis, 
into  which  with  the  greatest  difficulty,  and  after  many  trials,  1  suc- 
ceeded in  passing  a  No.  2  sound.  I  oj)er:ited  as  above,  only,  of 
course,  witli  smaller  iiislrumcnts.  'J'ho  stricture  in  the  sj)ongy  por- 
tion required  two  oj)crations,  and  the  one  in  the  membranous  three. 
No  return. 

A  nuiiiber  of  other  cases  might  be  given,  but  thiM'c  is  such  a  sim- 
ilarity in    their   hi^toiy  that  a  jierusal  of  them  would    be   tedious  to 
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the  general  reader.  There  are  several  cases  of  stricture  operated  on 
in  this  method  rcjDorted  by  me  in  the  New  York  Journal  of  Homoe- 
opathy, August  26th,  1873,  p.  277. 

There  are  also  some  cases  fully  detailed  by  Dr.  Newman,  of  this 
city,  in   the  Archives  of  Electrology  and  Neurology,  vol.  i,  p.  18. 

Dr.  Edmund  Murphy,  of  New  Orleans,  in  a  private  correspond- 
ence which  I  recently  had  from  him,  details  the  following  case  of 
stricture  caused  by  the  action  of  the  positive  pole  and  cured  by  the 
negative,  of  which  the  subjoined  is  a  synopsis: 

Case  L. — J.  M.  G.,  33  years  of  age,  was  treated  by  a  physician  in 
May,  1871,  for  what  he  supposed  was  seminal  weakness.  As  far  as 
the  patient  knew  at  the  time  (and  he  had  no  reason  to  suppose  other- 
wise) the  urethra  was  perfectly  healthy ;  no  evidence  whatever  of 
stricture  was  found.  This  doctor  treated  him  by  the  use  of  an 
electrode  attached  to  the  positive  pole  of  the  galvanic  battery,  in- 
serted into  the  urethra  to  about  the  orifice  of  the  common  ejaculatory 
duct.  The  current  used,  being  so  unnecessarily  strong,  produced  a 
slough,  leaving  an  ulcer  which  healed  by  contraction,  and  the  result 
was  a  stricture  which  almost  closed  the  canal.  Dr.  M.,  in  describing 
the  condition  of  the  patient  when  he  came  to  him,  says,  "That  on 
feeling  the  urethra  externally  the  hardness  of  the  cicatrix  was  such 
that  it  actually  felt  as  if  there  was  a  metallic  sound  underneath  the 
finger."  Dr.  M.  treated  him  with  a  few  applications  from  the  nega- 
tive pole  of  the  battery,  which  completely  removed  the  stricture  in  a 
short  time. 

The  advantages  of  treating  strictures  by  this  method  are:  1st. 
There  is  no  tendency  to  re-formation,  even  where  the  current  is  used 
so  strong  as  to  destroy  the  mucous  membrane,  as  the  eschar  produced 
by  the  negative  pole  never  heals  by  contraction,  but  is  soft  and  dilatable, 
as  may  be  readily  seen  when  occurring  on  the  skin  or  mucous  mem- 
brane externally.  2d.  There  is  no  haemorrhage,  or  very  little.  3d. 
The  pain  produced  is  trifling.  4th.  There  is  no  surgical  shock.  5th. 
There  is  no  after  inconvenience  to  the  patient;  and  6th.  There  is 
only  a  short  after-treatment  required. 

Strictures  of  the  oesophagus  and  rectum  may  be  treated  on  the 
same  principle  as  those  of  the  urethra.     The  method  of  operating 
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on  the  former  is  fully  detailed  in  the  history  and  description  of  the 
following  ease : 

STRICTURE   OF   THE   (ESOPHAGUS. 

Case  LI. — On  December  2d,  1877,  I  was  sent  for  by  my  friend 
Dr.  Helmuth  to  see  a  young  lady  patient,  to  whom  he  had  just  been 
called,  and  of  whom  he  gave  me  the  following  history  :  On  the  20th 
of  June,  1877,  at  Kingston,  N.  Y,,  the  young  lady  swallowed  a  tea- 
spoonful  of  nitric  acid  and  creosote,  a  mixture  which  is  popularly 
known  as  "  Palmer's  Vegetable  (!)  Compound,"  in  mistake  for  es- 
sence of  Jamaica  ginger.  After  the  acute  symptoms  resulting  had 
subsided,  she  discovered  considerable  difficulty  in  swallowing;  a 
certain  amount  of  liquid  would  apparently  be  swallowed  and  almost 
immediately  return,  to  be  ejected  either  through  the  mouth  or 
through  the  nose ;  there  was  total  inability  to  swallow  anything  solid. 
The  case  progressed  so  that  finally  there  was  no  evidence  to  show 
that  anything  whatever  passed  into  the  stomach.  The  girl,  of  course, 
became  emaciated,  and  at  the  time  of  my  visit  was  exceedingly  pros- 
trated, could  scarcely  sit  up,  and  could  make  no  attempt  to  walk 
without  assistance.  She  had  subsisted  entirely  upon  injections  })cr 
rectum  since  the  time  of  the  accident. 

On  examination  of  the  oesophagus  I  found  that  even  the  smallest 
bougie  could  not  be  inserted  through  the  stricture,  which  was  situ- 
ated about  four  inches  above  the  cardiac  orifice  of  the  stomach.  Above 
this  point  the  oesophagus  was  much  dilated  and  pouched.  Dr.  Hel- 
muth had  tried  the  ordinary  rubber  bougies  of  different  sizes  ;  so  had 
the  other  physicians  who  had  attended  her  during  her  sickness. 
They  concluded  that  nothing  in  medicine  or  surgery  could  possibly 
relieve  her,  except,  as  Dr.  Ilelmuth  suggested,  the  stricture  could 
])ossibly  be  obliterated  by  electrolysis.  Dr.  Hammond,  who  had 
previously  been  called  in  consultation,  gave  as  his  oi)inion  that  no 
power  on  curlh  (•()iild  save  her,  and  did  not  even  suggest  the  possi- 
bility o("  cli'ctrolytic  Ircalmcnt  being  liUcly  to  benefit.  Ik'ing  urged 
l)y  Dr.  Ilcbiiiith  (o  undcrtaUe  the  case,  and  (ry  what  cK'clrolysis 
wonlil  <lo,  I  rcliiclnntly  consented.  I  used  an  inslriiinciit  made  wil  li 
a  l(»ng  insula  led  stem,  having  a  naked  niclallic  hull)  on  I  lie  t  ip  about. 
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the  size  of  a  pea;  this  I  introduced  through  the- oesophagus  and 
down  to  the  stricture,  connected  it  with  the  negative  [)ole  of  the 
Stbhrer  battery,  forming  a  circuit  by  a  large  sponge  rheophore  placed 
on  the  pit  of  the  stomach.  I  allowed  a  current  of  about  ten  volts 
to  flow,  and  after  a  while  the  instrument  made  its  way  through  the 
obstructed  part.  About  an  inch  below  this  I  met  another  resist- 
ance; this  one  was  bandlike  and  elastic  to  the  touch,  and  after  a 
moment  or  two  yielded  to  the  action  of  the  current.  Almost  im- 
mediately below  this  I  encountered  another  stoppage;  this  resisted 
the  action  of  the  current  for  about  fifteen  minutes  (twenty  volts),  but 
finally  the  electrode  passed  into  the  stomach.  On  ascertaining  this 
I  withdrew  the  instrument  and  introduced  a  very  small  stomach- 
tube,  through  which  I  injected  half  a  pint  of  milk.  I  then  left  the 
patient.  On  the  next  day  I  introduced  the  same  bougie  and  re- 
peated the  milk  injection.  The  inflammatory  symptoms  from  the 
application  the  day  before  were  not  serious.  Left  the  tube  in  for  an 
hour  and  a  half,  at  the  end  of  which  time  another  half  pint  of  milk 
was  injected. 

On  December  6th  I  repeated  the  electrical  operation,  as  in  the 
first  instance,  only  using  a  larger  bulb,  after  which  I  was  able  to  in- 
troduce into  the  stomach  a  large-sized  tube,  and  through  it  injected 
liquid  food,  such  as  beef  tea,  barley  water,  milk,  etc. 

On  the  10th  used  electrolysis  again,  with  a  still  larger  instrument ; 
did  not  operate  again  until  the  22d,  when  I  used  an  electrode  with 
a  cone-shaped  tip,  almost  as  large  as  the  normal  opening  should  be, 
using  a  rather  powerful  current,  the  circuit  being  completed  as  in  the 
first  instance.  The  pain  resulting  from  this  operation,  as  well  as  the 
inflammatory  symptoms  afterwards,  were  much  greater  than  in  any 
of  the  previous  instances.  These,  however,  soon  subsided,  and  on 
Christmas  day  the  patient  had  the  satisfaction  of  enjoying  a  good 
dinner,  which  she  had  not  before  done  since  the  19th  of  June.  The 
stricture  not  being  entirely  removed,  I  operated  as  before  mentioned 
on  the  30th,  making  in  all  five  electrical  applications.  After  this 
the  patient  progressed  favorably,  and  now  suffers  no  inconvenience 
whatever.  In  order  to  prevent  a  tendency  to  recurrence,  I  provided 
the  patient  with  a  full-sized  bougie,  which  she  introduces  herself  oc- 
casionally.     At  my  first  visit   to   her,  her  weight  was   sixty-five 
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pounds.  On  February  1st  she  weighed  one  hundred  and  thirty, 
and  is,  as  far  as  it  is  possible  to  judge,  entirely  free  from  any  of  the 
original  trouble, 

N^VUS   MATERNUS. 

In  operating  upon  na^vus  a  number  of  fine  uninsulated  needles 
should  be  inserted  into  the  base  of  the  growth,  parallel  to  each 
other,  and  about  a  quarter  of  an  inch  apart,  the  number  of  needles 
of  course  varying  with  the  size  of  the  tumor.  These  should  be  con- 
nected with  the  battery  in  such  a  way  that  every  alternate  needle 
is  connected  with  the  positive  pole,  the  remainder  with  the  negative. 
A  mild  current  should  be  allowed  to  flow  until  the  blood  in  the 
growth  becomes  coagulated.  This  I'esult  may  be  known  to  have 
taken  place  by  the  tumor  becoming  hard  and  inelastic.  The  needles 
may  be  then  withdrawn.  It  is  only  very  rarely  that  even  a  drop  of 
blood  exudes.  As  regards  the  after-treatment,  cold-water  dressing 
is  the  best  application. 

It  will  be  noticed  here  that  these  directions  difler  from  those  laid 
down  by  most  authorities.  We  find  directions  in  books  telling  us 
that  the  positive  pole  should  be  used,  and  the  circuit  completed  by  a 
moistened  sponge  rhcophore.  This  method  will  answer  the  purpose, 
but  we  thereby  introduce  into  the  circuit  an  unnecessary  amount  of 
resistance,  and  are  obliged  to  use  a  current  of  greater  tension.  By 
utilizing  both  poles,  as  in  the  method  just  given,  we  economize  our 
current  and  operate  with  more  precision. 

Case  LII.— May,  1873.  J.  W.,  a  boy,  aged  12.  Njevus  on  the 
lower  eyelid.  Operated  as  above  indicated  by  means  of  two  needles, 
one  from  each  pole  of  the  battery,  transmitting  a  current  from  five 
Stohrer's  clcincnts  for  five  minutes.  A  coagulum  iorined,  which 
dropped  oil"  six  days  afterwards,  revealing  a  small  portion  of  the 
ntevus  that  had  not  been  acted  on  by  the  current.  1  immediatoly 
perf'oiMiicd  a  scfiiiid  operation,  which  culircly  removed  all  trace  of 
the  growth. 

Case  LIII. — February,  1871.  M.  J.,  jvt.  3,  was  bioiiLiht  to  my 
clinic,  to  be  ojici'atcd  upon  ("or  a  small  nievus  of  the  lower  lip.     I  in- 
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trcduced  throe  needles  connected  with  sixteen  cells  of  a  Sraee  battery 
(equal  in  electro-motive  force  to  about  five  Stohrer's),  allowing  the 
current  to  run  steadily  for  three  minutes,  when  I  found  the  tumor 
had  become  sufficiently  hard  to  discontinue  the  operation.  Saw  pa- 
tient three  days  afterwards;  a  small,  dry  scab  had  taken  the  place 
of  the  njBVUs,  In  two  weeks  there  was  no  mark  whatever,  nor  any- 
thing to  indicate  that  there  ever  had  been  any  abnormal  growth. 

Case  LIY. — A.  T.,  an  infint,  set.  four  months,  was  brought  to 
my  clinic  on  October  13th,  1874,  to  have  a  nsevus  removed.  The 
growth  was  situated  on  the  superior  and  external  part  of  the  scap- 
ula, and  was  about  two  inches  in  diameter,  more  raised  above  the 
surrounding  skin  than  the  average  we  meet  with.  The  child  being 
placed  under  the  influence  of  an  ansesthetic  by  my  friend  Dr.  Searle, 
I  proceeded  to  operate  in  the  manner  before  described,  a  current 
from  sixteen  Smee  cells  being  used  for  fifteen  minutes ;  coagulation 
took  place,  leaving  only  a  hardened  lump  in  place  of  the  nsevus. 
Three  weeks  after  the  operation  there  was  only  a  very  slight  mark 
left. 

Case  LY. — R.  W.,  a  boy,  set.  5  years.  Nsevus  of  left  cheek. 
Operated  on  November  29th,  1874.  Only  a  slight  scar  left,  which 
is  scarcely  noticeable. 

Case  LYI. — January  8th,  1878.  O.  S.,  set.  6.  Small  nsevus  on 
tip  of  nose.  Electro-puncture.  Five  Callaud  cells,  one  hundred  ohms 
resistance,  tw^o  needles,  one  from  each  pole.  Coagulum  formed  in 
about  five  minutes ;  dropped  off  in  a  few^  days.  Entire  disappear- 
ance of  growth.     No  scar. 

Case  LYIL— February  24th,  1878.  A  little  girl,  set.  5.  Sent  to 
me  by  Dr,  Belden,  of  Jamaica,  New  York,  on  account  of  a  small 
nsevus  on  right  lower  eyelid.  It  had  been  very  troublesome  from 
its  frequently  bleeding  profusely  after  being  accidentally  scratched, 
or  rubbed  with  a  towel.  This  made  the  parents  very  anxious  about 
it,  otherwise  they  considered  the  mark  of  no  importance  whatever. 
Operated  exactly  as  in  the  case  above  mentioned,  and  with  the  same 
result. 


182  X^VUS  MATERNUS. 

Case  LVIII. — N.  S.  was  sent  to  me,  on  November  12th,  by  my 
friend,  W.  S.  Searle,  of  Brooklyn,  on  account  of  a  nsviis,  situated 
below  the  lower  eyelid,  very  much  raised,  and  about  the  size  of  a 
cent.  The  greater  part  of  it  was  removed  by  the  operation  above 
described.  A  small  portion  remaining  was  entirely  removed  by 
two  slight  applications,  one  made  on  the  20th  of  the  month  and  the 
other  on  December  6th.  There  was  no  eversion  of  the  eyelid  pro- 
duced, nor  is  there  now  any  scar  left  to  indicate  that  the  child  ever 
had  anything  abnormal  there. 

As  a  general  rule,  it  may  be  laid  down  that  nsevi  require  but  one 
operation  to  complete  a  cure.  As  far  as  my  experience  goes  during 
the  last  few  years,  only  one  case  in  five  required  a  second  operation. 
The  advantages  of  this  method  of  treating  nsevi  are  at  once  ap- 
parent. For  comparison  we  will  mention  the  other  means  by  which 
they  are  usually  treated  : 

1st.  By  vaccination,  which  is  only  applicable  to  very  small  growths, 
LS  not  always  successful,  and  invariably  leaves  a  visible  cicatrix. 

2d.  By  ligature,  which  always  destroys  more  or  less  of  the  healthy 
tissue,  leaves  an  absorbable  slough  in  contact  with  the  irritant  ab- 
sorbents for  many  days,  which  often  gives  rise  to  a  great  deal  of  con- 
stitutional disturbance,  and  always  leaves  a  permanent  scar. 

3d.  By  the  actual  or  galvanic  cautery.  This  method  causes  an 
ulcer,  which  heals  by  contraction,  and,  unless  the  operation  is  very 
nicely  done,  which  is  not  always  possible,  leaves  a  hideous  mark. 

4th.  By  the  injection  of  persulphate  or  perchloridc  of  iron.  This 
mode,  though  less  objectionable  than  either  of  the  three  preceding, 
is  not  invariably  successful,  except  in  smaller  tumors.  It  always 
leaves  absorbable  decomposing  matter  in  contact  with  the  congested 
tissues. 

The  advantages,  then,  of  treating  these  cases  by  electrolysis  may 
be  briefly  summed  up  as  follows: 

1st.  In  most  cases  there  is  no  scar  left,  and,  even  in  (he  largest 
tumors,  the  ])Grmanent  mark  (if  any)  is  comparatively  very  slight. 

2d.  There  is  no  constitutional  disturbance  after  the  operation. 

3d.  It  is  unnecessary  to  destroy  any  (»f  the  surrounding  healthy 
tissues. 

4th.  One  ojioration  is  gonorally  suniciiMil  to  remove  the  abnor- 
mality. 
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HAEMORRHOIDS. 


Many  authorities  report  favorably  of  the  treatment  of  hfemorrhoids 
by  electro-puncture ;  but,  as  the  result  of  my  experience,  I  am  of 
the  opinion  that  the  amount  of  inflammation  and  diffuse  suppuration 
caused  by  the  operation  in  the  loose  cellular  tissue  in  the  vicinity  of 
the  anus,  renders  it  not  only  objectionable,  but  an  unjustifiable  mode 
of  treatment.  Consequently,  I  have  latterly  entirely  abandoned  it  in 
favor  of  galvano-cautery,  which  gives  excellent  results.  However, 
this  operation  will  be  alluded  to  again  under  the  proper  heading. 

ANEURISM. 

The  effect  the  galvanic  current  produces  in  causing  coagulation  of 
blood  has  been  made  use  of  in  the  treatment  of  aneurism.  There 
are  a  number  of  cases  on  record,  some  of  them  successes,  most  of 
them  not.  With  very  few  exceptions  the  operations  were  performed 
by  persons  who  had  very  little  knowledge  of  electro-physics,  as  can 
readily  be  seen  from  the  report  of  the  cases.  (See  Poore's  work, 
already  quoted,  page  256,  et  seq.)  Now,  I  will  say  candidly  in  ad- 
vance that,  clinically,  I  know  nothing  of  the  subject;  but  it  seems 
to  me  that  a  procedure  something  like  the  following  would  certainly 
be  more  likely  to  cure  an  aneurism  than  any  electrical  operation  that 
has  yet  been  proposed. 

Soft  iron  needles,  insulated  for  half  their  length  with  hard  rubber 
(Kidder's  patent),  so  as  to  protect  the  coats  of  the  vessel  from 
the  action  of  the  current,  are  to  be  inserted  into  the  aneurism  as 
many  as  may  seem  desirable,  varying  in  number  according  to  the 
size  of  the  aneurism.  These  needles  must  be  inserted  in  such  a  way 
that  the  whole  of  the  exposed  or  active  part  of  them  shall  be  entirely 
within  the  internal  coat  of  the  sac,  as  otherwise  the  coverings 
of  the  tumor  would  be  dissolved  by  the  chemical  action  of  the  cur- 
rent. The  needles  are  now  to  be  connected  with  the  poles  of  a  bat- 
tery, generating  a  current  of  small  quantity  and  very  moderate 
intensity.  The  quantity  must  correspond  with  the  number  of  needles; 
that  is  to  say,  the  greater  the  number  of  needles,  the  larger  must  be 
the  quantity  of  current  transmitted. 

If  two  needles  are  used,  one  of  course  must  be  connected  to  each 
pole;  but  if  several  be  employed,  only  one  should  be  in  connec- 
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tion  with  the  negative,  and  the  remainder  with  the  positive,  as  the 
negative  is  merely  used  for  the  sake  of  completing  the  circuit,  and 
it  is  entirely  to  the  action  of  the  positive  we  trust  for  the  effect  in 
producing  the  clot,  by  which  we  expect  to  cause  obliteration  of  the 
aneurism. 

Now,  from  what  we  have  already  described  relative  to  the  action 
of  the  current,  we  naturally  would  expect  from  a  procedure  like  this, 
1st.  That  the  blood  contained  within  the  sac  would  become  coag- 
ulated around  the  positive  needles.  2d.  That  the  salts  of  the  tissues 
would  be  resolved  into  the  acids  and  bases  which  go  to  form  them. 
3d.  That  the  needle  or  needles  attached  to  the  positive  pole  would 
become  dissolved,  and  chloride  of  iron  formed,  which  fact  assists 
materially  in  furthering  coagulation. 

It  seems  to  me  that  if  the  operation  was  performed  in  this  way, 
and  the  needles  left  in  long  enough  to  become  entirely  dissolved,  so 
as  not  to  necessitate  the  breaking  up  of  the  clot  in  withdrawing 
them,  that  such  an  operation  ought  to  prove  a  success.  It  must  be 
performed  with  a  very  weak  current,  and  applied  for  certainly  not 
less  than  two  days.  In  this  way  a  clot  is  slowly  formed,  and  has  a 
chance  to  become  firm  and  completely  fill  the  dilatation  before  the 
action  of  the  battery  is  discontinued. 

Knowing  the  strength  of  the  current,  the  resistance  of  the  circuit, 
the  weight  of  the  needles  (that  is,  of  the  uninsulated  part  of  them), 
the  atomic  valency  of  iron,  and  of  the  anions  or  acid  radicals  of  the 
blood,  it  is  simply  a  matter  of  arithmetical  calculation  to  find  out 
exactly  how  long  a  time  it  will  take  for  the  needles  to  become  dis- 
solved, and  for  a  clot  of  such  a  size  as  we  wish  to  form. 

Now  I  well  know  the  first  objection  that  will  be  made  to  such  a 
procedure  by  those  who  have  a  slight  knowledge  of  electro-surgery. 
It  is  this:  they  will  say,  "  What  becomes  of  the  gases  evolved  by  the 
decon) position  of  the  watery  ]);)rt  of  the  blood?"  "'J'he  li-()iil)li'  here- 
tofore always  has  been  to  get  rid  ol'the  hydrogen."  To  this  I  would 
answer,  tiiat  in  such  very  slow  action  the  gases  are  evolved  at  such  a 
very  slow  rate  that  the  animal  economy  has  ample  time  to  get  rid 
of  these  gases  as  th( y  are  loinied.  When  we  consider  that  it  takes 
just  one  veber  of  ud  iial  current  to  dissolve  .00142  of  a  grain  of  water, 
and  we  use  a  euireiit  which  will  not  generate  this  amount  ofeuiTcnt 
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per  hour,  I  do  not  think  there  is  much  danger  of  sending  gas-bubbles 
through  the  heart,,  or  otherwise  producing  trouble  by  it. 

I  regret  exceedingly,  in  writing  a  work  of  this  kind,  that  I  have 
no  cases  treated  by  this  method  to  offer  in  illustration,  but  I  hope 
that  if  I  ever  should  be  sufficiently  honored  to  have  a  second  edition 
called  for,  to  be  able  to  show  some  evidence  in  its  favor. 

VARICOSE   VEINS. 

It  is  quite  possible  to  treat  varicose  veins  and  varicocele  in  a 
similar  manner,  but  the  cautery  operation,  described  farther  on  in 
these  pages,  is  so  efficient  and  so  much  more  easily  performed  that 
it  is  unnecessary  to  more  than  mention  this  subject,  as  one  can 
scarcely  imagine  a  case  in  w^hich  obliteration  by  the  cautery  is  not 
decidedly  the  preferable  method. 


CHAPTER   XXIII. 


FIBROUS    TUxMORS. 


These  growths,  if  superficial,  and  a  total  and  rapid  destruction  be 
desired,  may  be  treated  by  what  I  have  termed  the  fourth  stage  of 
electro-puncture,  or  complete  electrolysis,  by  which  a  slough  of  the 
entire  growth  is  produced  and  left  to  separate. 

If  from  position  or  otherwise  such  a  course  is  objectionable,  its 
disappearance  can  be  caused  by  producing  a  slough  within  the  tumor, 
not  sufficiently  large,  however,  to  cause  its  entire  destruction,  but  of 
such  dimensions  that  will  be  too  large  to  be  readily  absorbed.  Such 
a  slough  will  act  as  a  foreign  body,  and  will  cause  inflammation, 
followed  by  suppuration,  which  changes  the  morbid  growth  into  an 
abscess,  and  which  either  can  be  opened  or  allowed  to  discharge 
itself  spontaneously,  and  so  the  tumor  is  got  rid  of. 

But  there  are  still  a  number  of  cases  in  which  such  a  procedure 
is  inadmissible.  In  such  cases  we  may  introduce  small  insulated 
needles  into  several  parts  of  the  growth,  using  a  current  just  strong 
enough  to  cause  small  eschars  or  coagula  to  form  around  the  needles, 
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which  interfere  with  the  nutrition  of  the  growth  by  acting  as  barriers 
to  the  blood- supply,  and  which  arc  not  sufficiently  large  to  cause  sup- 
puration, but  after  a  time  are  absorbed;  besides  this,  the  action  of  the 
current  exercises  its  catalytic  effects,  and  assists  in  promoting  absorp- 
tion of  the  tumor. 

The  operation  first  described  is  seldom  required,  except  in  the 
case  of  recurrent  fibroids.  Of  the  two  last-mentioned  operations 
the  following  cases  serve  as  illustrations  both  of  the  method  of 
operating  and  of  the  results  to  be  generally  expected. 

Case  LIX. — Submucous  Fibroid  of  Uterus.  Mrs.  G.,  ast.  40,  a 
lean,  spare  woman,  sent  for  me  on  May  28th,  1873,  on  account  of 
a  profuse  uterine  haemorrhage,  from  which  she  suffers  at  intervals 
varying  from  five  days  to  two  weeks.  I  found  her  quite  ansemic 
and  prostrated,  but  the  flow  almost  entirely  ceased ;  prescribed 
China'^,  promising  to  make  a  uterine  examination  next  day. 

May  29th. — Hseraorrhage  ceased.  Found  a  large  submucous 
fibroid,  about  the  size  of  an  infant's  head,  occupying  the  upper  and 
anterior  part  of  the  uterus,  causing  that  organ  to  be  anteflexed.  I 
informed  the  patient  of  the  existence  of  the  tumor,  and  suggested 
treatment  by  electrolysis,  which  was  at  once  consented  to. 

May  30th. — With  the  assistance  of  my  friend  Dr.  Pennoyer,  of 
Brooklyn,  I  divided  the  cervix  as  far  as  the  os  internum,  and  thou 
introduced  a  large  sponge  tent  to  effect  still  further  dilatation. 

May  31st. — Ivemoved  sponge  tent,  and  finding  the  os  sufficiently 
dilated,  proceeded  to  operate.  Passing  a  long,  thick  ])la(iiia  nt'odlc, 
insulated  to  within  an  inch  of  the  point,  along  my  finger  into  the 
uterus,  1  [)lungcd  the  needle  into  the  tunutr,  for  abt)ut  an  inch  and  a 
half(tlie  patient  being  kept  under  llu;  inlluenct'  of  uilrous  oxide), 
and  connected  it  (the  needle)  with  the  negative  pole  of  a  zinc  and 
carbon  battery,  using  thirty  cells,  and  com})lcting  the  circuit  by 
means  of  a  sponge  rheophore  placed  over  the  abdomen  externally. 
I  allowed  this  strong  current  to  pass  for  ten  miiuites,  and  then  re- 
duced the  number  of  cells  to  eighteen,  whii^h  I  continued  to  use  for 
ten  minutes  more,  when  1  wilhdrew  the  needle. 

Jiuie  1st. — ConsideniMc  ;il)(l(iiniii;il  (cndcrness  and  ovarilis;  [)ulse 
120.  Ordered  Aconite  every  (wo  hours. 

June  2d. — Less  tenderness;  pulse  SO.     8to[)ped  Aconite. 
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June  3cl. — No  fever  or  tenderness  ;  large  offensive  slongh  passed 
from  vagina,  with  considerable  fetid  discharge  and  some  slight 
haemorrhage.  Evening  of  June  3d,  I  introduced  a  fresh  sponge 
tent,  to  be  left  in  until  the  following  morning. 

June  4th. — Removed  tent.  Tumor  smaller.  The  vagina  being 
large  and  lax,  I  had  no  difficulty  in  introducing  my  hand  into  it 
and  my  finger  into  the  uterus.  The  tumor  had  become  quite  soft 
and  had  a  large  hole  in  the  centre  about  an  inch  in  diameter,  cor- 
responding to  the  spot  where  I  had  introduced  the  needle.  After 
this  date  I  transmitted  daily  a  current  from  sixteen  cells  through 
the  uterus,  one  electrode  (metallic)  on  the  os  uteri,  and  the  other 
(sponge)  on  the  abdomen  externally.  Tumor  steadily  decreased  in 
size  up  to  June  30th,  when  I  discontinued  treatment. 

October  3d,  1873,  examined  patient  and  could  not  find  a  trace 
of  the  tumor ;  menses  normal.  Says  she  has  increased  ten  pounds 
in  weight. 

She  is  now,  October  3d,  1877,  in  perfect  health. 

Case  LX. — Subperitoneal  Fibroid  of  Uterus. — On  September 
30th,  1875,  I  was  sent  for  by  my  friend  Dr.  South,  of  Plainfield, 
N.  J.,  to  see  a  patient  of  his,  who  was  suffering  from  a  uterine 
fibroid  tumor.  The  patient,  a  woman  of  about  forty  years  of  age, 
never  had  children,  was  extremely  pale  and  debilitated,  suffered 
from  oedema  of  the  lower  limbs  and  from  some  general  anasarca, 
difficulty  and  excruciating  pain  in  urinating,  the  pain  from  which 
lasted  almost  until  the  next  urination,  gradually  subsiding,  only  to 
be  again  produced  at  each  urinary  passage.  No  attempt  could  be 
made  to  evacuate  the  bowels  without  the  use  of  an  enema.  The 
woman  suffered  continual  pain  in  bowels.  Nights  were  entirely 
sleepless;  appetite  bad;  pulse  94;  temperature  100.  On  making 
a  physical  examination,  I  found  that  the  uterus  was  almost  out  of 
reach  of  the  finger;  but  after  some  difficulty  I  found  the  os,  and 
managed  to  introduce  a  sound  into  the  cavity  of  the  uterus.  I 
found  it  was  much  smaller  than  normal,  as  was  also  the  bladder, 
both  of  which  were  drawn  upward  and  forward  from  their  usual 
position,  thus  lengthening  the  vagina  and  urethra  to  a  considerable 
extent.  I  then  found  that  the  greater  part  of  the  pelvis  was  filled 
by  a  hard  fibrous  tumor,  which  was  attached  to  the  posterior  wall  of 
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the  uterus  and  ascended  above  the  fundus,  descending  between  the 
vagina  and  rectum,  upon  which  latter  it  exercised  a  great  amount  of 
pressure.  An  examination  per  rectum  gave  a  fair  idea  of  the  size, 
weight,  shape,  and  position  of  the  growth,  which  is  fairly  delineated 
in  the  drawino;,  Fig;.  29. 


Fig.  29. 


After  examining  the  patient  thoroughly,  I  was  informed  by  Dr. 
South  that  a  distinguished  old-school  surgeon  from  thi.s  city,  ami  a 
well-known  gynaecologist  of  our  school  from  Philadelphin,  had  seen 
the  patient  about  a  week  or  ten  days  previously,  and  that  both  were 
of  opinion  that  nothing  could  be  done  for  her  except  to  mitigate  her 
sufferings  by  ])rescribing  for  symptoms  as  they  arose,  or  keeping  her 
under  the  influence  of  anodynes  as  long  as  she  lived.  Now,  as  the 
patient's  friends  and  family  physician  were  unwilling  to  let  her  ilie 
without  attempting  something  for  her  relief,  I  suggested  electrolysis, 
cx|)laiiiing  thoroughly  the  details  of  the  operation,  the  risk  of  peri- 
tonitis, and  the  chances  of  the  success  of  the  operalioii,  which  I  need 
not  say  wcw.  not  at  all  encouiMging.  However,  1  aii|)i)ii)(('(l  the 
9th  of  th(!  following  month  (October,  1875)  to  operate. 

()(!to!)('r  9(h. — TIk!  patient  being  chloroformed  by  Dr.  South,  I 
(lilaleil  the  spliineler  ani  nnd  siieet'eded  in  gelling  n.i\'  lefl  liaiul  into 
(he  rectum  as  (iir  as  possible  al)ove  tiie  lower  part  of  (he  (umor.  1 
then  introduced  two  needles,  insulated  about  half  their  length  and 
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connected  with  the  positive  pole  of  the  battery,  through  the  rectum 
into  the  posterior  part  of  the  tumor  to  a  little  above  the  centre. 
Having  placed  the  needles  in  situ  I  withdrew  my  hand  from  the 


Fig.  30. 


rectum  and  introduced  two  similar  needles  through  the  vagina  into 
the  tumor ;  these  I  connected  with  the  negative  pole  of  the  battery, 
and  having  allowed  a  strong  galvanic  current  to  flow  uninterruptedly 
for  about  five  minutes,  I  partially  withdrew  the  negative  needles 
and  inserted  them  in  another  direction,  and  again  changed  the  posi- 
tion of  the  negative  needles  onlij,  every  five  minutes  for  about  half 
an  hour,  which  was  the  length  of  time  consumed  in  the  operation. 
The  patient  was  kept  strictly  in  the  recumbent  position,  given  Aconite 
and  Arnica. 

October  ]5th. — Pulse  100;  temperature  102;  not  much  appetite. 
Tenderness  of  abdomen  less  than  before  operation.  Difficulty  of 
urination  decidedly  less,  and  urination  less  frequent.  Ordered  exter- 
nal faradization,  I  did  not  see  the  patient  again  until  October  22d, 
when  I  found  a  very  decided  change.  The  temperature  and  pulse 
were  normal ;  the  tumor  considerably  reduced  in  size ;  micturition 
less  frequent ;  bowels  act  naturally  ;  gave  patient  permission  to  get 
out  of  bed.  I  did  not  again  see  her  until  the  following  January, 
when  I  made  a  very  thorough  examination,  and  found  that  the  tumor 
could  scarcely  be  reached  with  the  finger  in  the  rectum,  and  could 
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not  at  all  be  felt  in  the  abdominal  walls.  She  had  no  pain;  all 
functions  normally  performed,  and  she  had  resumed  her  household 
duties,,  had  gained  considerable  flesh,  and  expressed  herself  as  feeling 
quite  well,  and  has  continued  so  ever  since,  I  am  informed  by  Dr. 
South.  Fig.  30  is  a  tolerably  good  representation  of  the  condition 
of  the  growth  at  my  last  visit,  and  I  have  no  doubt  that  since  then 
it  has  undergone  still  further  reduction,  if  not  entirely  disappeared. 

Case  LXI. — Fibrous  Goitre. — Miss ,  set.  18,  consulted  me  Sep- 
tember, 1873,  relative  to  a  large  fibrous  goitre,  involving  both  lobes 
and  body  of  the  thyroid  gland.  It  was  much  larger  on  the  right  side 
than  on  the  left.  I  unfortunately  did  not  measure  the  circumfer- 
ence of  the  neck.  The  growth  not  appearing  to  be  quite  as  hard  as 
the  average,  and  having  a  little  doubt  of  the  correctness  of  my  OAvn 
diagnosis,  I  had  Dr.  E.  J.  Whitney  see  the  case,  who  confirmed  my 
diagnosis  as  to  the  fibrous  character  of  the  tumor.  I  made  up  my 
mind  to  destroy  the  growth  by  electrolyzing  sufficient  of  each  division 
of  it  (one  part  at  a  time)  to  produce  a  small  abscess  in  each  part,  and 
get  rid  of  it  by  suppuration.  My  first  operation  was  performed  with 
a  view  of  destroying  the  right  side  of  the  growth  only.  To  this  end 
(the  patient  being  placed  under  the  influence  of  an  anesthetic  by  my 
friend  Dr.  Pitts)  I  introduced  two  large  insulated  needles  (platina) 
into  the  right  lobe,  to  about  three-fourths  of  its  depth,  about  one 
inch  of  the  tips  of  the  needles  being  uninsulated.  I  closed  the  cir- 
cuit by  connecting  these  needles  with  the  poles  of  the  battery  in  the 
usual  manner. 

I  must  here  omit  an  amount  of  detail  that  is  unessential  and  un- 
interesting. Suffice  it  to  say  that  an  abscess  formed,  which  Avas 
oj)encd  two  weeks  afterwards.  This  removed  the  whole  of  the  right 
side  of  the  goitre.  After  a  few  weeks  I  performed  a  similar  oi)cra- 
tion  on  the  left  side,  with  a  like  result;  and  in  two  nionths  ai'ter- 
wards  a  third  on  the  central  j)()rti()n  successfully.  I  saw  this  patient 
a  i'vw'  weeks  ago,  and  with  the  exception  of  (he  slight  scars  Icl't  where 
the  needles  were  insci-lcd,  (here  is  nothing  to  indicate  that  (here  had 
l)een  any  goitre. 

I  have  now  a  case  of  fibrous  goitre  under  (reaiineni,  which  is  grad- 
ually diminishing,  by  merely  creating  very  small  coagula  in  different 
])arts  of  the  growth,  so  as  to  mechanically  impede  the  blood-supply, 
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taking  care  at  the  same  time  not  to  produce  an  eschar  large  enough 
to  excite  suppuration.  In  this  operation  we,  of  course,  also  utilize 
the  dynamic  action  of  the  current  in  favoring  absorption,  and  one 
great  advantage  the  procedure  has  over  all  others  is,  that  except  as 
regards  the  insertion  of  the  needles  it  is  quite  painless  when  properly- 
performed. 

I  have  treated  a  great  many  large  subperitoneal  uterine  fibroids 
in  this  manner;  some  with  a  view  only  of  arresting  their  growth, 
some  with  the  intention  of  going  a  step  farther  and  diminishing 
their  size,  and  others  (as  case  illustrated  by  last  cut)  with  the  object 
of  getting  eventually  rid  of  them,  and  in  no  one  case  have  I  yet 
been  disappointed  in  the  result  obtained. 
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ADENOID   TUMORS. 


These  morbid  growths,  besides  being  amenable  to  the  treatments 
already  described  as  applicable  to  fibrous  tumors,  can  be  dispersed 
when  not  very  large  by  the  absorbent  or  catalytic  action  of  the  current. 
The  following  cases  serve  to  illustrate  these  facts : 

ADENOID   GOITRE. 

Case  LXII. — Miss  E.  D.,  aged  21,  was  sent  to  me,  on  June 
21st,  1877,  by  my  friend.  Dr.  South,  of  Plainfield,  New  Jersey. 
She  complained  of  a  large  growth  just  below  the  larynx  in  the  cen- 
tre part  of  the  neck,  which  interfered  with  her  voice  and  impeded 
respiration.  This  tumor  had  been  growing  some  four  years,  and 
latterly  had  rapidly  increased.  I  diagnosed  the  case  as  one  of  ade- 
noid goitre,  and  gave  a  favorable  prognosis.  I  then  operated  by 
inserting  two  insulated  platinum  needles,  active  at  their  points  for 
about  an  inch,  obliquely  into  the  growth  and  about  an  inch  apart. 
These  were  connected  with  six  cells  of  a  Daniell's  battery.  The  ap- 
plication was  continued  for  about  fifteen  minutes.     This  operation 
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was  repeated  on  the  23d,  from  which  time  I  did  not  again  see  her 
until  July  7th,  when  I  found  the  growth,  though  very  much  in- 
flamed, considerably  reduced  in  size  and  discharging  pus  slightly  from 
the  opening  made  by  the  negative  needle.  Her  temperature  was 
101 1,  and  pulse  96.  A  very  small  portion  of  the  growth  seenied  not 
to  have  been  acted  upon  at  all  by  the  current,  so  I  made  another  mild 
application.  On  the  16th  had  another  interview  with  the  patient. 
The  whole  growth  seems  to  have  disappeared;  dismissed  to  report  in 
September.  September  20th,  a  very  slight  enlargement  of  the  gland 
remaining,  I  introduced  two  very  small  needles  and  transmitted  a 
mild  current  for  about  five  minutes.  This  effectually  removed  all 
the  morbid  tissue,  and  now  she  has  not  a  vestige  of  the  original 
trouble  remaining.  Any  pain  that  the  insertion  of  the  needles  might 
have  produced  was  entirely  avoided  by  a  local  aneesthetic.  There  is 
no  scar  nor  any  evidence  to  show  that  any  morbid  growth  had  ever 
existed. 

Case  LXIII. — M.  T.,  a  boy,  eet.  11,  was  sent  to  my  office  from 
E-ockland  County  on  account  of  a  tumor  in  the  neck,  which  at  first 
sight  looked  like  a  fatty  tumor,  but  on  a  minute  examination  was  found 
to  be  adenoid,  and  attached  to  the  alaof  the  thyroid.  It  was  divided 
into  three  distinct  lobes  (as  seen  in  the  photograph.  Fig.  31),  the  mid- 
dle one  of  which  was  the  largest.  It  had  no  connection  whatever 
with  the  parotid,  was  not  painful  or  even  tender  to  the  touch,  and 
only  inconvenienced  the  patient  by  interfering  slightly  with  the 
movements  of  the  neck  and  head.  The  measurement  around  the 
neck  was  15^-  inches. 

November  13th,  1875.  With  the  assistance  of  Drs.  Minton  and 
Radcliflc  I  j)uncturcd  the  growth  with  two  insulated  needles,  operat- 
ing on  each  h)l)e  separately.  I  made  applications  externally  to  the 
growth  every  day  uj)  to  the  18th  ;  measurement  13J  incites.  Operated 
again  on  the  21stand  27th  of  the  same  month.  December  5th,  meas- 
urement   l.'l  inches. 

Tiic  parents  were  satisfied  with  tlu!  amount  of  reduction  produced, 
an<l  as  it  w:is  very  iireonvenient  boni'ding  tlu^  boy  in  the  city,  took 
liiiM  IVuiii  miller  my  care.  I  saw  tiie  boy's  liithcr  about  threeiuonlhs 
afterward,  who  told  nic  the  fiiiiior  had  almost  disappeared,  and  was 
scarcely  notiwable. 
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The  boy,  I  understand,  has  suice  died  of  an  attack  of  acute  dys- 
entery, caused  by  a  severe  cold  contracted  by  being  exposed  to  a  rain- 
storm in  an  open  boat.  The  minute  particulars  of  his  illness  I  have 
not  been  able  to  ascertain. 

I  would  add,  however,  that  several  months  had  elapsed  between 
the  disappearance  of  the  tumor  and  the  attack  of  dysentery,  and  of 


Fig.  31. 


course  it  is  unreasonable  to  suppose  that  the  former  could  be  in  any 
way  connected  with  the  latter. 

Fig.  32  is  taken  from  a  sketch  made  from  measurement,  and 
while,  perhaps,  not  absolutely  correct  as  a  photograph  would  be, 
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fairly  delineates  the  boy's  condition  at  the  time  he  discontinued 
treatment. 


Fig.  32. 


ADENOID  TUMOU  OK  UREAST. 

Case  LXIV.— C.  F.,  an  unmarried  lady,  a^(.  22,  called  on  mo  on 
June  1  nil,  1877,  on  account  of  a  small  i;n>\vtli  in  (lie  lower  ])art  of 
her  ri«!;lit  hreast.  Said  she  noticed  it  as  a  very  small  lumpahout  four 
years  ago,  since  which  time  it  had  slowly  increased,  and  Indcrly  it 
was  occasionally  very  pninlul.  1  u\:u\o  an  ai)|)liea(i()n  of  a  very 
mild  galvanic  current  hy  means  of  two  line  platinum  needles,  every 
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five  or  six  days,  with  a  view  of  promoting  absorption.     The  result 
was  that  after  five  such  treatments  the  growth  disappeared. 

FATTY   TUMORS. 

Fatty  tumors  are  bad  electrolytes.  Fat  being  a  very  poor  con- 
ductor, a  current  of  extreme  intensity  is  necessary  to  produce  an 
appreciable  effect. 

The  amount  of  inflammation  caused  in  the  surrounding  structures 
by  a  current  of  such  tension  renders  this  operation  objectionable, 
and  in  treating  these  tumors  I  never  resort  to  it,  except  the  patient 
has  an  insuperable  aversion  to  the  knife.* 

Case  LXV. — Mrs.  M.  S.,  set.  50.  Fatty  tumor  above  clavicle. 
Operated  February  27th,  1874.  Two  large  needles  were  driven 
into  the  growth  through  its  whole  diameter,  parallel  to  each  other. 
A  current  from  thirty-two  Stohrer's  elements  was  passed  for  half  an 
hour  uninterruptedly. 

February  28th.  Considerable  inflammation  of  the  tissues  adja- 
cent to  the  tumor,  the  glands  in  the  vicinity  participating. 

Patient  could  not  move  the  head.  These  symptoms  all  subsided 
in  a  few  days,  leaving  the  tumor  in  much  the  same  condition  as 
when  I  saw  it  first,  with  the  exception  of  a  small  eschar  which  had 
formed  in  the  track  of  the  needles.  This  slough  separated  a  few 
days  after,  leaving  the  rest  of  the  tumor  as  before.  I  operated  again 
three  times  before  the  whole  of  the  abnormal  structure  was  destroyed. 
The  slough  separated  and  discharged  itself  through  an  aperture, 
large  enough  to  admit  three  fingers,  madeby  the  cauterizing  effect  of 
the  uninsulated  needles  upon  the  skin,  about  ten  clays  after  the  last 
operation.     This  effectually  removed  the  whole  growth. 

*  In  any  case  where  excision  might  be  inadmissible,  enucleation  by  the  elec- 
tro-chemical treatment  previously  described,  performed  with  zinc  needles, is  quite 
practicable,  and  comparatively,  if  not  entirely,  painless. 
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CYSTIC  TUMORS. 


In  the  treatment  of  these  tumors  by  electricity,  the  character  of 
the  contents,  as  well  as  the  size  and  location  of  the  growth,  must 
furnish  the  guides  as  to  which  stage  of  electro-puncture  we  are  to 
use.  As  a  general  rule,  I  may  state  that  the  fourth  stage,  or  com- 
plete electrolysis,  is  seldom  indicated.  When  the  contents  of  a  cyst 
are  semisolid  we  may  produce  by  electro-puncture  an  internal  eschar, 
which  causes  the  cyst  to  suppurate  (this  treatment  is  not  suitable 
for  very  large  cysts),  or  by  repeated  mild  operations  we  may  not 
only  destroy  the  secreting  power  of  the  cyst,  but  also,  owing  to  the 
catalytic  eifect  of  the  current,  cause  absorption  of  the  contents.  In 
cysts  with  serous  contents,  the  object  of  electro-puncture  is  to  pro- 
mote absolution  of  the  fluid,  and  destroy  the  secreting  -power  of  the 
cyst.  Coagulation  of  the  albuminous  parts  of  the  contents  must  be 
as  far  as  possible  avoided,  and  it  is  almost  unnecessary  to  add  that 
the  current  should  never  be  used  of  such  a  strength  as  to  run  the 
risk  of  having  suppuration  follow.  As  to  the  capacity  of  the  cur- 
rent to  destroy  the  secreting  power  of  the  sac,  I  have  no  theory  to 
offer.  It  may  be  due  to  the  action  of  the  very  small  quantity  of 
acids  or  alkalies  that  form  at  the  points  of  the  needles  (as  some  say), 
or  it  may  not;  however,  we  know  it  to  be  a  fact  that  it  has  this  ca- 
pacity, and  our  knowledge  on  this  point  ends  here.  I  propose  to 
give  the  liistory  of  the  treatment  of  a  case  or  two  of  each  of  the  forms 
of  cyst  mentioned,  that  is,  of  those  with  semisoliil  contents  and 
those  with  S(;rous. 

Case  LXVI. — T.  N.  S.,  a>t.  41.  Cystic  tumor  on  lower  lip,  about 
the  size  of  a  small  walnut,  operated  uj)on  with  a  view  of  causing 
suj)])uralion,  bv  means  oC  two  insulated  needles,  one  from  eac'h  pole 
of  b.-illiTv;  ciiri'dil  froin  twcKc  Since  elements.  Abscess  (onned  ; 
contents  evacuated  t(!n  days  after  operation,  cavity  healed  and  liHcd 
by  granulation.     No  disfiguring  scar  left. 
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Case  LX VII.— December  9th,  1873,  Miss  C,  a  maiden  lady, 
set.  40,  called  at  my  office  relative  to  a  "lump"  in  the  left  breast. 
I  found  a  tumor  about  the  size  of  an  egg ;  nij)ple  retracted.  Pa- 
tient said  the  tumor  was  quite  painless.  Her  general  health  seemed 
good.  The  breast  being  quite  pendulous,  I  had  no  ditficulty  in 
making  a  rough  estimate  of  the  specific  gravity  of  the  growth, 
which  did  not  seem  to  be  greater  than  the  surrounding  healthy  tissue. 
I  pronounced  the  disease  a  fibro-cystic  tumor,  which  seemed  to  sur- 
prise the  patient,  who  then  informed  me  that  two  very  prominent 
allopathic  physicians  (mentioning  their  names)  had  told  her  it  was 
cancer.  She,  however,  accepted  my  diagnosis,  and  appointed  next 
day  for  operation. 

'  December  10th.  I  inserted  four  insulated  needles,  connected  with 
the  negative  pole  of  battery,  into  the  tumor,  completing  the  circuit 
with  a  moistened  sponge  rheophore  placed  on  the  breast.  After  hav- 
ing allowed  the  current  from  a  Stohrer's  battery  to  flow  for  about 
twenty  minutes,  I  withdrew  the  needles.  There  was  considerable 
enlargement  of  the  breast,  which  crepitated  on  pressure,  owing  to  the 
pent-up  hydrogen  evolved  by  the  current  bubbling  through  the  tis- 
sues. Firmer  pressure  expelled  a  little  of  the  contents  of  the  cyst 
through  the  opening  made  by  tlie  needles,  which  sustained  my  diag- 
nosis as  to  the  cystic  nature  of  the  growth. 

December  11th.  Breast  inflamed  and  very  painful.  Thin  fluid 
dribbled  from  openings  made  by  needles  all  last  night.  No  internal 
treatment.     Cold-water  dressing. 

December  16th.  Inflammation  subsided ;  needle-holes  all  healed 
but  one,  from  which  a  purulent  discharge  exuded.  Tumor  reduced 
to  about  one-third  its  original  size ;  no  pain.  Patient  resumed  her 
ordinary  avocation  (dressmaker). 

December  20th.  Growth  further  diminished.  Discharge  of  pus 
still  continues. 

January  4th.  ISTeedle  opening  healed.     Tumor  gone. 

Case  LXVIII. — Mrs.  E.,  set.  30.  Cystic  tumor  of  anterior  lip 
of  cervix  uteri.  Operated  upon  in  May,  1873.  The  current  was 
allowed  to  act  through  two  needles  until  complete  coagulation  of 
the  semiliquid  contents  of  the   tumor  took   place.     Very  trifling 
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inflammatory  symptoms  after  operation.  Suppuration  of  cyst  oc- 
curred, abscess  discharged,  and  cavity  healed. 

A  form  of  fluid  cyst  which  gives  brilliant  results  from  electro- 
puncture  is  hydrocele.  The  most  usual  mode  of  operating  is  to  in- 
troduce an  insulated  needle  connected  with  the  negative  pole  of  the 
battery  into  the  cyst,  and  complete  the  circuit  with  a  sponge  rheo- 
phore  placed  in  the  groin.  I  much  prefer,  however,  to  use  a  needle 
from  each  pole,  and  insert  both  into  the  cyst.  Only  a  mild  current  is 
necessary.  The  applications  have  in  some  cases  to  be  repeated  three 
or  four  times,  in  others  once  is  sufficient. 

The  subjoined  case,  which  was  operated  on  by  a  Dr.  Campbell,  and 
reported  by  Althaus,*  so  far  exceeds  in  magnitude  any  of  the  cases 
which  I  have  myself  treated  that  I  copy  it  in  full,  to  show  what  can 
be  done  in  such  cases  by  electricity : 

Case  LXIX — "R.  M.,  set.  42  years,  came  under  treatment  on  No- 
vember 20th,  1870.  He  had  been  troubled  with  chronic  orchitis  and 
hydrocele  on  the  left  side  for  upwards  of  fourteen  years ;  the  former  was 
the  result  of  a  blow,  and  had  gone  on  until  the  testicle  was  now  about 
three  times  its  original  size.  The  latter  had  been  frequently  emptied 
by  tapping,  and  usually  filled  again  in  a  few  weeks.  On  examina- 
tion the  lel't  side  of  the  scrotum  was  found  to  offer  the  usual  appear- 
ances of  hydrocele;  the  testicle  was  pressed  up  against  the  \vi\  ab- 
dominal ring,  and  could  easily  be  felt  in  that  position.  At  a  rough 
guess  the  sac  might  be  estimated  to  contain  about  thirty  ounces  of 
serum.  Before  proceeding  to  electrolysis,  I  felt  disposed  to  draw  off 
some  of  the  fluid,  but  on  second  thought  concluded  it  would  be  bet- 
ter to  allow  it  to  remain,  so  as  more  fully  to  test  the  power  of  the 
electric  current,  and  also,  by  distension  of  the  sac  with  its  full 
amount  of  licjuid,  allow  the  whole  of  the  secreting  surfoccs  of  the 
sac  to  be  ex])()se(l  to  the  same  action.  I  accordingly  introduced  three 
gilt  steel  needles,  each  two  inches  long,  into  the  sac,  and  connected 
them  by  means  of  Dr.  Althaus's  serres  fines  conductor  with  (lu>  nega- 
tive j)ol(!  of  a  Foveaux's  battery.  The  circuit  was  completed  by 
placing  the  j)ositive  electrode  in  the  groin  of  the  same  side.  A  jiower 
of  ten  ccllsf  was  first  used,  as  the  jjalicnl  was  nervous  and  intoler- 
ant of  pain  ;  but  this  was  gradually  increased  to  twenty  cells,  as  he 

*  ()\<.  cil.,  |,,  (;72.  I    l';.|ti:il  (I.  live  volts. 
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became  convinced  it  did  not  linrt  liim.  The  current  was  allowed  to 
pass  for  fifteen  minutes,  during  which  time,  by  aid  of  the  stetho- 
scope, a  well-marked  crackling  could  he  heard  in  the  hydrocele, 
evidently  marking  the  evolution  of  hydrogen,  and  proving  that  the 
electrolytic  action  of  the  current  was  going  on  freely.  On  with- 
drawing the  needles  no  bleeding  occurred,  and  beyond  a  slight  puffi- 
ness  no  change  was  perceptible  externally.  He  was  seen  again  on 
the  23d.  By  that  time  the  swelling  was  entirely  gone,  the  sac  was 
quite  empty,  no  inflammation  had  come  on,  and  the  oedema  which 
always  follows  acupuncture  in  the  usual  manner,  had  been  entirely 
wanting.  In  fact  no  unpleasantness  of  any  kind  had  followed  the 
operation.  He  was  seen  occasionally  after  this,  but  nothing  worthy 
of  note  occurred,  except  that  he  could  observe  the  left  testicle  was 
gradually  lessening  in  size.  On  February  5th  following,  after  a  most 
careful  examination,  no  trace  of  the  hydrocele  could  be  discovered. 
The  left  testicle  was  reduced  to  its  normal  size,  and  the  scrotum  was 
of  the  usual  healthy  appearance.  More  than  a  year  having  now 
elapsed  without  the  least  symptom  of  return,  we  may  reasonably 
assume  that  the  cure  is  radical.  One  very  important  conclusion 
may  be  drawn  from  this  case,  viz. :  That  electrolysis  not  only  de- 
composes the  contents  of  a  serous  sac,  but  produces  such  a  profound 
alteration  of  the  nutrition  of  its  secreting  surfaces  that  no  further 
serum  is  poured  out.  I  had  not  anticipated  any  alteration  in  the 
enlarged  testicle,  but  the  absorption  of  the  products  of  inflamma- 
tion in  its  parenchyma  is  another  noteworthy  circumstance,  more 
especially  as  chronic  orchitis  usually  leads  to  degeneration  of  the 
substance  of  the  gland  itself.  I  have  seen  this  patient  as  recently  as 
December  21st,  1871,  and  after  a  most  careful  examination,  can  dis- 
cover no  trace  of  the  disease." 

The  strenojth  of  current  used  in  this  case  is  more  than  the  averao;e 
hydrocele  will  tolerate  without  mischief  being  done;  but  in  this  case 
the  size  of  the  sac  offered  considerable  resistance  to  the  passage  of 
the  current,  and  when  we  take  into  consideration  that  the  circuit 
was  completed  by  the  positive  sponge  being  placed  on  the  skin  ex- 
ternally, it  is  fair  to  estimate  that  the  actual  amount  of  current 
acting  upon  the  fluid  was  by  this  resistance  diminished  to  at  least 
one-fourth  what  it  would  have  been  had  both  poles  been  made  to 
act  within  the  sac. 

14 
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The  treatment  of  ovarian  cysts  by  electro-puncture  is  yet  in  its 
infancy,  but  promises,  I  think,  eventually  to  supersede  ovariotomy 
in  suitable  cases.  AVhen  pro})erly  performed  tiiere  is  but  little  risk 
to  the  patient.  The  openings  made  by  the  needles  are  much  smaller 
than  that  made  by  the  trochar  in  the  operation  of  tapping.  When 
the  needles  are  properly  insulated,  as  they  are  by  Kidder's  patent 
process,  there  is  no  possibility  of  the  current  acting  on  the  perito- 
neum. No  pain  attends  the  operation,  and  when  performed  with 
due  care  and  skill,  there  is  no  danger  of  suppuration  of  the  cyst 
ensuing,  and  certainly  much  to  hope  for  in  the  way  of  a  cure.  Of 
course  unilocular  tumors  give  the  greatest  promise  of  success,  and 
are  most  easily  operated  upon.  I  must  here  say  that,  after  having 
read  all  the  available  literature  on  the  subject,  I  could  not  help 
noticing  that  in  all  the  cases  where  this  operation  was  followed  by 
disastrous  consequences,  it  was  performed  by  persons  wlio  understood 
but  little  of  electro-physics,- as  the  reports  of  the  cases  abundantly 
prove.  In  one  case,  the  autopsy  of  which  I  attended,  needles  had 
been  actually  used,  at  which  there  was  no  attempt  at  insulation  what- 
ever, and  more  than  this,  the  operator  had  actually  missed  his  mark 
in  making  the  puncture;  and  instead  of  perforating  the  tumor,  one  of 
the  needles  had  punctured  outside  of  it,  and  tiie  surgeon  had  been 
positively  acting  upon  the  ])eritoneuiu  Mitli  the  galvanic  current 
secundum  artem.  This  case  was  reported  in  one  of  our  leading 
journals  as  "Electrolysis  of  an  ovarian  tumor  followed  by  death." 

The  case  needs  no  comment. 

We  will  pass  iVom  this  side  of  the  question  and  study  what  the 
operation  |)ropcrly  performed  [)n)mis('s  as  a  means  of  cure. 

Dr.  Fieber,  of  Vieima,  has  rc])()rt(,'d  six  cui-cs  following  electro- 
puni'lnrc      ( )n(' oi"  his  cases,  i-cporlcil  hv  Allliaus,  1   Ium'o  co])y. 

Case  LXX. — ''The  patient,  a  needlewoman,  a'(.  .'51 ,  had  a  fail  in 
N()vei)d)('r,  l.S(i(>.  Sluisullci'cd  IVoni  \  arions  symj)loms  afterwards, and 
first  notiee<l  ;i  tnnior,  ;il)onf  the  si/e  ol"  a  list,  in  .laiuiaiy,  18()7.  When 
she  came  nnilcr  I  i-cmI  mcnl ,  in  ,lnne,  1870,  llie  tumor  was  tlu>  size  of 
the  head  of  an  adnll.  Il  was  not  tender,  but  hard  and  nodulated, 
and  occupied  a  s[)ace  eonuneneing  hall"  an  inch  above  the   uml,)ilicus 
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and  ending  about  one  inch  above  the  os  pubis ;  its  width  amounted 
to  six  inches. 

"  The  first  electrolytic  operation  was  made  early  in  June,  and  it  was 
repeated  eleven  times. 

"At  first,  the  tumor  decreased  only  slowly,  but  at  last  rapidly. 
In  March,  1871,  it  had  been  reduced  to  the  size  of  a  fowl's  egg,  and 
gave  no  inconvenience." 

Dr.  Murphy,  of  New  Orleans,  Dr.  Hesse,  of  Brooklyn,  Dr.  Hayes, 
of  Chicago,  and  a  number  of  other  surgeons  have  also  reported  suc- 
cesses. 

I  believe  that  to  Dr.  Emil  Flies,  of  this  city,  is  due  the  honor  of 
being  the  first  to  perform  this  operation,  at  least  he  was  the  first  to 
call  the  attention  of  the  profession  to  the  subject,  in  a  paper  read 
before  the  Berliner  Medicinische  Gesellschaft  in  1869,  which  paper 
can  be  found  in  the  Berliner  Klinische  Wochenschrift,  March  8th, 
1870. 

The  most  satisfactory  mode  of  operating  seems  to  be  the  introduc- 
tion of  needles  from  both  poles  of  the  battery,  and  the  use  of  very 
mild  currents  frequently  repeated.  Of  course,  as  may  be  inferred, 
the  intensity  of  the  current  as  well  as  the  length  of  each  application 
will  depend  in  a  great  measure  on  the  size  of  the  tumor.  But  in 
all  cases  we  must  remember  that  we  only  aim  at  absorption  of  the 
fluid,  and  the  electrical  effect  in  abolishing  the  secreting  power  of 
the  sac,  and  not  at  electrolysis  or  the  creating  of  an  abscess. 

HYDATID    CYSTS   OF   THE    LIVER., 

These  abnormal  growths  may  be  treated  in  a  manner  similar  to 
cysts  with  fluid  contents  in  other  parts,  with  the  same  object  in  view 
and  with  a  similar  result. 

Drs.  Durham  and  Forster  report  eight  cases  successfully  treated 
in  Medico-Chirurgical  Transactions  for  1871,  page  1,  et  seq.  One 
of  these  cases  is  reported  by  Althaus,  in  his  work  already  quoted, 
page  692. 

POLYPUS. 

Polypi  of  the  nose  or  elsewhere  are  readily  amenable  to  electro- 
lysis. Most  authors  insert  needles  into  the  growths  and  destroy  them 
as  they  would  other  tumors.     This,  however,  is  a  tedious  process, 
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and  the  following  substitute  is  much  more  easy  of  application.  I 
use  a  fine  silver  wire  loop,  inserted  through  a  stiff  catheter  made  of 
rubber  or  some  equally  good  non-conductor;  slip  this  loop  around 
the  pedicle  of  the  polypus,  attach  the  wire  to  the  negative  pole  of  a 
battery  generating  a  current  of  about  twenty-five  volts,  and  complete 
the  circuit  either  with  a  needle  from  the  positive  pole  inserted  into  the 
substance  of  the  tumor  (which,  if  possible,  is  the  preferable  way),  or 
with  a  sponge  rheophore  placed  on  the  most  convenient  adjacent 
part.  The  electrolytic  effect  of  the  current  soon  not  only  cuts  the 
pedicle  through,  but  also  cauterizes  the  spot  from  whence  it  took  its 
attachment. 

I  believe  that  cases  operated  upon  in  this  manner  show  less  lia- 
bility to  return  than  those  removed  by  any  other  method.  The 
cases  which  follow  illustrate  the  method  of  operating. 

Case  LXXT. — L.  O.,  set.  28,  was  sent  to  me  on  Fel)ruary  10th, 
1877,  by  my  friend,  Dr.  Lewis  Hallock,  of  this  city.  On  exami- 
nation I  found  a  number  of  small  mucous  polypi  in  the  nares  (both 
sides).  I  electrolyzed  several  of  them  separately  in  the  manner  de- 
scribed; but,  on  account  of  the  day  being  far  advanced,  and  darkness 
coming  on,  I  was  obliged  to  postpone  further  operative  measures. 

February  13tli.  Removed  two  more  p()lyj)i  by  the  same  means, 
and  besides,  cauterized  the  spot  from  which  the  pedicles  took  their 
attachment  with  the  negative  pole  of  the  battery.  But  two  small 
growths  now  remained;  these,  after  repeated  trials  to  i)ass  the  loop 
around  them,  and  failing  to  do  so,  I  removed  by  torsion  with  the 
polypus  forcej)S,  cauterizing  the  spot  from  whence  they  grew  by  the 
action  of  the  current.  For  a  year  I  iieard  nothing  of  the  j>atient, 
but  on  the  11th  of  February  of  that  year  he  made  his  aj>pearance 
at  my  office,  saving  that  he  lliouL:hl  the  poly|)i  were  coming  hack. 
I  examined  the  nares,  and  on  lhi>  s(|)(uni  of  the  nose,  in  the  anterior 
nares,  grew  two  little  jiolypi.  The  rest  of  the  membrane  seemed 
healthy.      \  removed  these  as  in  the  (irsi  instance. 

Cask  LXXII. — A.  ]\1.,  a't.  51,  Avas  sent  to  nie  by  my  friend,  T>r. 
Peterson,  to  have  a  polypus  of  the  right  siile  o|"  the  posterior  nares 
remove(l. 

The  growtli  oeenpied  abnost  the  whole  cavity  of  the  nose;  it  could 
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be  readily  seen  either  through  the  nostril  anteriorly,  or  with  the 
pharyngeal  mirror  through  the  pharynx  posteriorly.  After  a  little 
difficulty  I  succeeded  in  passing  the  loop  around  the  pedicle,  which 
was  a  thick  one ;  and  then  attaching  the  battery,  I  cauterized  it 
through  in  about  five  or  six  minutes.  The  next  thing  was  to  get  it 
out.  The  growth  was  really  so  large  that  I  hesitated  whether  to  try 
and  deliver  it  through  the  nostril,  or  push  it  back  into  the  pharynx. 
I,  however,  finally  succeeded  in  bringing  it  through  the  nostril.  No 
return. 


CHAPTER   XXVL 


MALIGNANT   TUMORS. 


From  time  to  time  there  has  been  considerable  discussion  as  to 
whether  the  removal  of  a  malignant  growth  by  electrolysis  afforded 
a  patient  a  greater  security  against  its  reappearance  than  simple  ex- 
section  by  the  knife. 

Both  sides  of  the  question  have  had  warm  supporters,  and  chiring 
the  past  few  years  the  medical  journals,  both  of  this  country  and 
Europe,  have  discussed  the  matter  freely. 

I  believe  now  it  is  fully  conceded  that  electrolysis  affords  con- 
siderable protection  against  a  recurrence  of  any  kind  of  malignant 
tumor. 

If  malignant  tumors  be  the  result  of  a  mistaken  nerve  impulse, 
causing  the  secretion  of  morbid  or  mistaken  cells,  is  it  not  reasonable 
to  suppose  that  any  agent  having  the  power  to  alter  the  morbid  con- 
dition of  such  nerve  or  nerve-centre  (whether  that  alteration  is 
effected  through  the  law  of  similars,  or  antipathically,  or  otherwise), 
and  at  the  same  time  can  destroy  and  effectually  get  rid  of  the  heter- 
ologous tissue,  that  such  a  remedy  is  superior  to  all  others? 

We  have  shown  in  the  first  part  of  this  work  that  there  is  no 
agent  that  has  such  a  powerful  effect  on  nerve  functions  as  electricity 
(see  pages  16  and  25).  Now  whether  the  current  will  act  in  such  a 
way  as  to  restore  the  healthy  function  of  the  nutrient  or  trophic 
nerves  of  a  part  affected  with  cancer,  after  having  destroyed  the  dis- 
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eased  part,  can  only  be  decided  by  experience.  I  have  operated  on 
a  great  many  cases  of  malignant  growths  by  electrolysis,*  and  so  far 
have  had  only  two  reappear;  and  I  would  add  that  most  of  the  cases 
sent  to  me  for  treatment  were  those  that  eminent  surgeons  refused  to 
operate  upon  by  the  knife. 

As  it  is  manifestly  unfair  to  report  any  case  of  malignant  disease 
cured  by  any  method  unless  at  least  a  year  has  elapsed  from  the 
time  of  the  treatment  without  any  appearance  of  recurrence,  cases  of 
two,  three,  and  four  years'  standing  are  only  here  recorded,  excluding 
all  those  which  have  been  more  recently  treated. 

Case  LXXIII. — C  N.,  set.  60,  a  feeble,  cachectic-looking  man, 
sent  for  me  July  31st,  1874.  I  found  a  large  open  scirrhus  situated 
immediately  below  and  to  the  right  of  the  inferior  angle  of  left 
scapula.  The  growth  has  existed,  as  far  as  the  patient  remembered, 
about  two  years.  Had  been  ulcerated  about  a  month,  from  which 
time  he  suffered  considerable  pain.  The  odor  was  characteristic.  I 
operated  by  introducing  several  steel  needles  connected  with  the 
negative  pole  of  a  Stohrer's  battery  into  and  beneath  the  base 
of  the  growth,  forming  the  circuit  by  a  large  platinum  needle 
from  the  positive  inserted  into  the  body  of  the  tumor,  destroying 
the  whole  of  the  morbid  tissue  in  one  operation.  The  entire  scirrhus 
sloughed  away  on  the  sixth  day,  leaving  an  ulcer  about  three  inches 
in  diameter.  Not  being  satisfied  with  the  ap])carance  of  this  ulcer, 
which  was  indolent-looking,  with  hardened  edges,  and  secreting  a 
sanious  discharge,  I  performed  a  second  operation,  about  eight  days 
after  the  first,  destroying  the  tissue  around  the  ulcer  for  about  a 
quarter  of  an  inch,  and  for  about  a  fpiartcr  of  an  inch  in  depth. 
The  tissue  electrolysed  separated  about  (lie  (Hlli  day,  leaving  a  lai'ge 
healthy  wound,  which  healed  rai)i(lly  under  the  nseol'a  weak  Calen- 
dula lotion.  This  j)atient's  health  steadily  improved.  Three  months 
after  the  first  operation  he  had  gained  ten  pounds  in  weight.  No 
new  growth  since. 

Case  LXXIV.— W.  L.,  let.  54.  Epithelioma  at  external  eanthus 
of  right  eye,  about  the  size  of  a  walnut.     Operated  by  introducing 


*  Tliis  f)]ioriiUnii   niiist  not  Ik;  (■onrdiinilrd   willi  galvanic  cautery,  wliii'li,  i)f 
course,  afl'ords  no  protection  against  a  recurrence. 
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two  needles  carrying  a  very  weak  current  (twelve  Smee  cells)  into 
the  base  of  the  growth.  The  patient  would  not  submit  to  the  use  of 
an  anesthetic,  so  I  was  obliged  to  suspend  the  operation  for  four  or 
five  minutes  several  times  during  the  seance  to  give  hira  a  respite 
from  the  pain,  as  it  became  intolerable.  There  was  a  very  little 
congestion  of  the  eye  on  the  day  following  the  operation.  The  ulcer 
had  entirely  healed  on  the  tenth  day  after  the  slough  had  separated. 

Case  LXXV.— On  September  13th,  1874,  Mrs.  M.,  a3t.  50,  con- 
sulted me  in  reference  to  a  large  tumor  on  the  left  side  of  the  face, 
extending  from  the  margin  of  the  lower  eyelid  to  about  half  an  inch 
below  the  angle  of  the  mouth,  and  from  the  third  middle  of  the  malar 
bone  to  the  bridge  of  the  nose.  In  shape  and  appearance  it  resembled 
a  female  mamma,  which  resemblance  was  further  increased  by  a  nip- 
ple-shaped protuberance  in  the  centre,  from  which,  at  the  time  of  her 
visit,  there  was  some  slight  hsemorrhage.  There  was  no  difficulty  in 
diagnosing  the  case  as  being  medullary  sarcoma.  The  patient  gave 
me  the  following  history:  About  a  year  ago  she  found  a  small  lump 
was  growing  on  the  side  of  her  face,  close  to  the  nose,  for  which  she 
consulted  a  Brooklyn  surgeon,  who  told  her  accurately  the  nature  of 
her  disease,  and  recommended  removal ;  but  at  that  time,  as  she  had 
not  her  mind  made  up  to  the  sticking-point,  she  declined  any  opera- 
tion. However,  in  eight  months  afterwards,  she  changed  her  mind 
and  was  operated  upon  by  the  same  surgeon,  who  removed  a  large  por- 
tion of  the  superior  maxilla  of  that  side,  part  of  the  palate  and  soft 
palate.  Almost  upon  the  healing  of  the  wound  the  tumor  appeared 
again,  and  in  four  months  after  the  operation  (when  I  saw  her)  it  was 
larger  than  ever.  She  went  to  the  surgeon  again,  who  declined  any 
further  operative  measures.  Aside  from  the  condition  described,  the 
patient  was  in  very  tolerable  health.  Appetite  good,  pulse  and 
temperature  slightly  above  normal.  She  was  very  anxious  to  try 
electrolysis,  and  as  she  realized  fully  her  condition,  and,  as  she  ex- 
pressed it,  was  as  willing  to  die  under  treatment  as  without  it,  I  con- 
sented to  operate. 

Fig.  33  a  is  copied  from  a  photograph  taken  on  the  day  of  her 
first  visit  to  me,  September  13th,  1874. 

September  14th.  The  patient  being  under  the  influence  of  ether, 
I  introduced  five  uninsulated  needles  into  the  base  of  the  growth. 
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These  I  connected  with  tlie  negative  pole  of  a  galvanic  battery,  the 
circuit  being  completed  by  three  similar  needles  conveying  the 
current  from  the  positive  pole  and  inserted  into  the  tumor  at  its 
junction  with  the  nose.  The  position  of  the  negative  needles  was 
changed  every  two  or  three   minutes,  as  the  tissue  in   contact  with 


Fig.  33. 


them  became  sufficiently  acted  upon,  and  the  operation  concluded 
in  half  ati  hour.     Cold-water  dressing  applied  locally. 

September  15th.  Pulse  120.  Vomited  twice  during  the  night. 
Chemosis  of  the  left  eye,  the  sight  of  which  was  almost  obscured. 
Punctured  conjunctiva  and  relieved  chemosis.  Ordered  Aconite 
every  hour. 

September  16th.  Inflammation  of  eye  much  better;  can  see  a  little. 
Tumor  black  and  offensive.  Ordered  lotion  of  carbolic  acid  and 
glycerin. 

September  17th.  Whole  growth  slougliod  away,  (>.\'C(>j)t  the  part 
on  lower  eyelid.  The  ulcer  beneath  the:  slough  seemed  healthy  and 
secreted  laudable  pus. 

Septeinl)er  18th.  Sight  completely  recovered.  Appetite  good. 
Pulse  noi-niMl.      Slept  well  last  night. 

The  j)aticnt  jtrogrcssed  well  lor  two  or  three  weeks  after  this,  with 
the  (exception,  ol"  course,  of  the  part  of  the  growth  left  on  the  lower 
eyeli<l,  whieh   jiad   not  been  operated  u|t(»n,  when  the  ulcer  became 


*  From  u  i)li()t()graiili  taUun  1876. 
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fungous-looking,  a  new  growth  appearing  at  the  superior  and  external 
part  of  the  ulcer.  With  the  assistance  of  Dr.  Varona  I  removed  the 
growth  on  tiie  eyelid  by  means  of  galvano-cautery,  and  the  new 
growth  by  electrolysis.  I  will  explain  here  that  I  used  the  galvano- 
cautery  on  the  remains  of  the  old  tumor,  not  because  I  considered  it 
a  preferable  mode  of  procedure,  but  simply  because  I  was  afraid  that 
the  intensity  of  the  current  requisite  to  destroy  the  morbid  tissue 
by  electrolysis  might  |)roduce  serious  inflammation  of  the  eye.  After 
this  the  patient  did  well,  the  wound  healing  promptly,  but  leaving 
considerable  ectropion  and  deformity  of  the  face.  The  ectropion  I 
operated  upon  about  a  year  afterwards,  with  what  success  is  better 
shown  in  Fig.  83  6  than  I  can  express  in  writing. 

Perhaps  I  should  say  here  that  besides  the  operative  measures 
mild  galvanic  currents  were  passed  through  the  site  of  the  growth 
and  surrounding  parts  several  times  during  the  healing  of  the  wound. 

Case  LXXVI. — In  July,  lo76, 1  was  sent  for  by  my  friend.  Dr. 
Helmuth,  to  see  Mrs.  G.,  set.  54.  She  had  a  large  epithelial  growth, 
which  covered  the  right  malar  bone,  and  extended  from  within  about 
an  inch  of  the  anterior  part  of  the  ear  to  about  the  middle  third  of 
the  eyebrow.  In  this  direction  the  tumor  measured  about  two  inches 
and  a  quarter,  its  vertical  measurement  being  probably  two  inches. 
It  stood  out  from  the  face  to  the  extent  of  about  half  an  inch  or  less 
at  the  extreme  edges,  and  was  considerably  more  raised  in  the  centre. 
The  patient  said  the  disease  grew  from  a  mole,  which  was  often  irri- 
tated by  the  accidental  rubbing  of  a  comb.  She  could  not  give  any 
clue  to  the  date  at  which  the  mole  became  transformed,  but  said  that 
the  disease  had  troubled  her  some  two  years,  and  had  slowly  assumed 
its  present  size.  After  a  consultation  we  decided  to  remove  the  dis- 
ease by  electrolysis.  We  operated  upon  the  growth  while  she  was 
under  the  influence  of  ether  by  the  method  used  in  the  case  last  de- 
scribed, completely  electrolyzing  the  whole  of  the  morbid  tissue,  and 
as  much  of  the  contiguous  healthy  flesh  as  was  in  our  estimation 
thought  necessary.  The  slough  came  entirely  away  in  about  ten 
days,  the  wound  resulting  healing  by  granulation,  and  I  learn  from 
Dr.  Helmuth  that  the  lady  has  had  no  return  since,  and  remains 
well  in  every  respect. 
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Case  LXXYII. — ]\Irs.  A.  C.  F.,  aojed  40,  was  sent  to  me  by  Dr. 
Fowler  Ormsbee,  of  Orange,  N.  J.,  on  Xoveraber  25th,  1876,  on 
account  of  a  lump  which  she  complained  of  in  her  left  breast.  It 
had  existed  for  about  six  months,  was  hard  and  inelastic  to  the 
touch,  and  about  the  size  of  the  English  walnut.  The  nipple  was 
retracted,  and  the  patient  complained  of  intermitting  sharp  shooting 
pains  through  it.  It  presenting  all  the  characteristic  symptoms  of 
scirrhus,  I  diagnosed  the  case  accordingly,  and  suggested  treatment 
by  electrolysis.  I  should  here  say  that  the  glands  in  the  axilla  were 
not  at  all  involved. 

The  patient  being  placed  under  the  influence  of  ether  by  Dr. 
Ormsbee,  I  introduced  two  large  insulated  needles  into  the  base  of 
the  growth,  connected  with  these  a  Stohrer's  battery,  and  allowed  a 
current  of  twenty  cells  to  flow  for  about  five  minutes.  I  then  with- 
drew the  negative  needle  and  introduced  it  into  another  place,  and 
removed  it  to  a  new  place  about  every  five  minutes  until  the  whole 
growth  was  undermined  by  the  action  of  the  current,  which  result 
was  accomplished  in  about  half  an  hour.  The  patient  reacted  from 
the  anaesthetic  well.  Ordered  flaxseed  poultice  to  be  applied  until 
the  slough  separated.  On  the  26th  a  grayish-black  eschar  covered 
the  site  of  the  growth  ;  very  little  pain  was  complained  of;  ordered 
flaxseed  poultice  to  be  continued.  On  December  4th  the  slough  sep- 
arated, leaving  a  healthy  granulating  surface;  almost  the  whole  of 
the  entire  growth  destroyed.  On  December  13th,  noticing  what  I 
supposed  to  be  a  small  portion  of  the  scirrhus  remaining,  I  again 
passed  a  mild  current  through  it  in  a  manner  similar  to  that  already 
described.  The  slough  of  this  soon  separated,  and  the  wound  had 
entirely  healed  by  January  16th.  After  this  the  patient  had  no 
trouble,  and  has  not  had  up  to  last  October,  which  was  the  last  time 
I  heard  from  her. 

In  destroying  malignant  growths  by  electrolysis  the  same  rule 
should  l)c  oljscM'ved  as  when  ojx-raling  by  the  knife,  that  is,  to  be  sure 
to  rciiKivc  all  the  diseased  and  doiihtrul  tissue,  and  as  niiieli  (tf  (he 
surrounding  healthy  flesh  as  is  j)rudeMtly  admissible.  Indeed,  in 
thcs(!  diseases  (he  contrary  of  tlu^  general  I'ule  before  given  is  to  be 
observed,  \i/.,  it  is  Ix-tler  to  desd-dv  too  nuicii  than  too  little.  Tlien^ 
are  advantages  that  (his  ojx'ratioM  has  over  (he  knife  besides  those 
already  mentioned,  and  they  briefly  summed  up  are : 
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1st.  We  disable  the  surrounding  absorbents,  and  constrict  or  de- 
stroy the  bloodvessels  in  the  vicinity,  so  that  there  is  little  danger 
of  the  regrafting  of  any  of  the  heterologous  tissue  that  may  acci- 
dentally escape  total  destruction  ;  2d.  !N"o  hseraorrhage,  or  but  little ; 
3d.  No  shock  ;  4th.  No  liability  to  pyaemia;  5th.  After  the  separa- 
tion of  the  eschar  there  is  an  exposed  granulating  surface  always 
under  the  eye  of  the  watchful  surgeon,  who  can  step  in  and  inter- 
fere at  any  time  during  the  process  of  healing,  if  he  is  not  entirely 
satisfied  that  every  cancer- cell  has  been  removed  in  the  first  instance. 

There  is  a  class  of  cases  which  must  be  considered  incurable, 
either  because  the  entire  system  has  become  impregnated,  or  else  the 
whole  of  the  local  disease  cannot  with  safety  be  removed.  In  such 
cases  much  can  be  done  towards  prolonging  the  patient's  life  by 
galvanism. 

Pain  can  in  all  cases  be  relieved,  either  by  electro-puncture  or  by  a 
galvanic  current,  applied  externally  to  the  growth  and  surrounding 
parts,  even  when  anodynes  and  narcotics  fail  to  relieve.  Indeed,  it 
is  no  uncommon  occurrence  for  a  patient  in  the  last  stages  of  cancer, 
who  has  been  racked  with  agony,  passing  whole  days  and  nights  in 
sleeplessness,  to  fall  asleep  during  the  first  application  of  the  gal- 
vanic current,  while  the  needles  are  actually  sticking  in  the  diseased 
part.  The  case  which  follows  is  a  fair  example  of  what  can  be  done 
in  ameliorating  the  disease,  improving  the  patient's  condition,  and 
prolonging  life,  where  there  was  no  possible  hope  for  a  cure  taking 
place : 

Case  LXXVIII. — Mrs.  C,  set.  50  (wdiile  I  was  attending  one  of 
her  family),  casually  complained  of  a  tickling  cough,  with  synchro- 
nous spirting  of  urine.  I  prescribed  Caust.^",  which  she  took  for 
two  days  without  benefit.  She  was  then  put  on  the  200th  of  the 
same  remedy,  a  dose  every  night  for  a  week.  No  better.  After- 
wards used  several  remedies  that  I  thought  indicated,  without  the 
patient's  experiencing  any  beneficial  effect,  or  any  effect,  in  fact.  On 
examining  the  chest,  I  found  dulness  on  percussion  over  the  entire 
superior  lobe  of  right  lung.  No  respiratory  murmur  present  in  this 
region.  Puerile  respiration  in  left  lung,  unequal  expansion  of  chest 
in  inspiration,  visible  pulsation  of  carotids.  Pulse  120,  temperature 
101.  As  this  condition  did  not  explain  the  bladder  symptoms,  I 
insisted  on  an  examination  of  that  organ,  but  found  no  lesion  there. 
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However,  as  the  patient  lay  on  the  conch,  she  was  attacked  with 
a  severe  fit  of  coughing,  which  caused  a  profuse  thin  fetid  discharge, 
slightly  tinged  with  blood,  to  spirt  from  the  vagina.  Upon  making 
a  digital  examination,  I  found  the  whole  vaginal  canal  filled  with  a 
large  cauliflower  excrescence. 

The  haemorrhage  caused  by  touching  it  was  so  severe  that  I  was 
obliged  to  postpone  further  exploration,  and  ordered  a  lotion  of  per- 
sulphate of  iron  and  water  to  be  applied  by  means  of  a  cotton  tampon, 
with  a  view  not  only  of  controlling  the  haemorrhage,  but  also  of 
hardening  the  growth,  which  was  so  soft  and  brittle  as  to  break  down 
under  the  slightest  pressure. 

A  few  days  afterwards  I  was  able  to  make  a  thorough  examina- 
tion without  the  least  inconvenience.  I  found  the  whole  cervix  in- 
volved, the  glands  in  the  groin  enlarged  and  hardened.  Vagina 
entirely  filled  with  the  morbid  tissue.  Gave  an  unfavorable  prog- 
nosis. I  ordered  Lapis  albus^,  and  suggested  having  vaginal  growth 
removed  by  electrolysis,  with  a  view  to  prolong  the  patient's  life  as 
long  as  possible.  I  operated  on  July  1st,  by  means  of  long-curved 
needles  with  cutting  edges.  Used  a  current  of  medium  intensity 
(twenty  Stohier's  elements);  destroyed  the  whole  cervix  as  far  as  the 
junction  with  vagina.  The  large  mass  sloughed  away  two  days  after, 
leaving  only  a  small  portion  of  the  diseased  tissue  remaining;  on  this 
I  operated  again,  destroying  it  almost  completely.  The  patient,  on 
my  recommendation,  went  to  the  country  for  four  weeks;  in  that 
time  she  gained  five  pounds  in  weight,  and  on  her  return  looked 
much  imi)roved.  The  discharge  had  entirely  ceased,  cough  not  so 
troublesome;  the  pulse  and  temperature,  however,  remained  the 
same,  and  the  inguinal  glands  were  much  larger,  and  had  begun  to 
be  painful.  I  advised  her  to  go  to  the  country  again,  and  continue 
the  Lapis  alb.  I  saw  this  patient  again  in  four  weeks;  she  was  then 
in  about  the  same  condition  as  when  I  first  saw  her  first,  with  the 
exception  that  a  large  scirrhus  had  fi)rmed  in  the  loft  groin,  and  the 
growth  in  uterus  returned.  I  consulted  with  Dr.  A^arona  as  to  the 
advisability  of  further  ojjcrating.  We  came  to  the  conclusion  that 
no  operation  was  likely  to  prolong  the  patient's  life,  so  I  al)andoned 
the  idea.  In  a  month  after  this  the  tongue  became  involved,  also 
the  cervical  glands,  soft  [jalate,  and  pliarynx  ;  the  scirrhus   in  the 
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groin  ulcerated.     The  patient  rapidly  became  emaciated,  and  died 
six  months  after  the  first  operation. 

The  electro-chemical  treatment  of  malignant  tumors,  which  I 
spoke  of  at  page  173,  is  a  matter  of  too  recent  date  to  give  a  posi- 
tive opinion  upon.  However,  so  far  as  I  have  used  it,  I  am  well 
pleased  with  the  results,  and  hope  at  a  time  not  far  distant  to  report 
elsewhere  the  cases  already  treated. 


CHAPTER  XXYIL 
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Warts  and  moles,  when  they  cause  disfigurement,  or  where  from 
any  other  cause,  it  is  desirable  to  remove  them,  may  be  got  rid  of  by 
electro-puncture,  either  by  complete  electrolysis  or  by  simply  forming 
a  coao-ulum  of  their  albuminous  constituents  of  them.  "When  care- 
fully  and  properly  performed,  except  in  very  large  growths,  no  scar 
should  be  left,  and  even  in  the  case  of  large  moles  the  cicatrix  should 
be  very  slight.  I  have  operated  on  a  great  many  cases  of  these  kinds 
of  abnormal  troubles,  some  as  a  matter  of  curiosity  and  some  for  cos- 
metic effect,  and  have  reason  to  be  entirely  satisfied  with  the  results. 

McKenzie  in  his  classification  of  goitre  includes  a  growth  which 
he  calls  fibro-nodular;  presuming  that  the  cases  which  here  follow 
come  legitimately  under  that  heading,  and  could  therefore  not  be 
classed  among  the  various  kind  of  growths  before  described,  I  insert 
them  here. 

Cases  LXXIX  and  LXXX.— On  November  20th,  1876,  Misses 
N.  T.  and  S.  T.,  twin  sisters,  were  sent  to  me  by  my  friend  Dr, 
Archer,  of  Brooklyn,  They  seemed  to  be  healthy  girls,  apparently 
about  eighteen  years  of  age.  Miss  N.  T.  showed  a  fibro-nodular 
goitre  involving  the  isthmus  and  both  alae  of  the  thyroid.  The  neck 
measured  16^  inches  in  circumference.  Miss  S.  T.  had  a  similar 
growth  involving  both  alse,  but  not  the  isthmus  of  the  thyroid.    The 
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measurement  of  the  neck  in  her  case,  was  15^  inches.  On  the  21st 
I  used  an  external  application  of  galvanism  on  both  young  ladies, 
which  I  repeated  daily  up  to  the  27th.  On  the  27th  I  introduced 
into  the  growth  on  Miss  N.  T.  two  needles,  one  into  the  isthmus 
and  the  other  into  the  right  ala,  transmitting  thereby  a  mild  gal- 
vanic current.  I  continued  the  external  applications  in  her  case 
about  three  times  a  week  up  to  January  25th.  In  the  case  of  Miss 
S.  T.  the  external  applications  were  also  continued  up  to  the  same 
date.  At  that  time  the  measurement  of  the  neck  in  the  first  case 
was  14J  inches,  and  in  the  other  13f. 

After  this  the  applications  in  both  cases  were  made  more  rarely, 
about  twice  a  week.  On  February  9tli  the  measurement  in  the 
case  of  Miss  N.  T.  was  14|  inches,  and  in  that  of  Miss  S.  T.  13^. 
On  March  1st  I  dismissed  Miss  S.  T.,  cured  ;  the  growth  had  en- 
tirely disappeared.  At  the  same  date  the  tumor  on  Miss  N.  T.  had 
not  changed  as  far  as  the  right  ala  was  concerned,  but  had  disap- 
peared from  the  left  ala,  and  the  enlargement  of  the  isthmus  had 
very  much  decreased.  On  March  7th  I  acted  on  these  parts  with  a 
galvanic  current  of  medium  intensity  for  twenty  minutes,  using  two 
needles,  one  from  each  pole  of  the  battery.  After  this  the  progres- 
sive diminution  was  more  perceptible,  and  at  the  end  of  a  month 
the  measurement  around  the  neck  was  IS}  inches.  Part  of  the 
growtii  still  remaining,  I  again  repeated  the  ojwration  last  described, 
and  at  the  beginning  of  May,  had  the  satisfaction  of  also  dismissing 
her  cured. 

Needles  used  for  electro-puncture  must  be  of  such  a  kind  to 
admit  of  easy  penetration  of  the  tissues,  and  at  the  same  time  the 
material  used  for  insulation  nuist  be  the  most  perfect  non-conductor 
possible.  It  must  not  be  made  of  too  brittle  material,  that  is  liable 
to  chij)  off  when  the  pressun^  uccdfu]  for  tlicir  iiisciiion  is  made*,  and 
it  n)ust  be  insoluble  even  when  inibcdiU'd  a  long  time  in  tlie  tissues. 
Now  J  know  of  no  material  that  fulfils  all  llies(>  indications  so  well 
as  liai'd  rul>l)cr,  and  such  needles  are  made  by  .leronie  Kidder,  of 
this  eitv,  on  the  niamifaelure  of  which  he  unl'ortuiialcly  holds  a 
patent. 
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GALVANO-CAUTERY. 


When  the  poles  of  a  galvanic  battery  in  action  are  connected  by 
a  conductor  incapable  of  transmitting  the  current  as  fast  as  it  is  gene- 
rated, the  conductor  becomes  heated,  the  intensity  of  the  heat  being 
in  the  direct  ratio  of  the  amount  of  electricity  evolved  and  electro- 
motive force,  and  in  the  inverse  ratio  of  the  conducting  power  of  the 
material  connecting  the  poles. 

This  fact  is  made  use  of  in  the  operation  known  as  galvano- 
cautery,  or  galvano-causty.  A  wire  or  strip  of  platina  is  made  to 
join  the  poles  of  the  battery,  and  becomes  heated  to  an  extreme  state 
of  incandescence  upon  the  completion  of  the  circuit.  This  platina 
wire  or  knife,  at  a  white  heat,  is  used  to  sever  diseased  growths 
from  the  contiguous  healthy  tissue,  to  cauterize  unhealthy  ulcers, 
sinuses,  etc.,  and  to  amputate  such  parts  as  the  tongue,  cervix  uteri, 
and  other  parts  which  cannot  be  conveniently  reached  by  the  knife, 
and  where  a  bloodless  operation  is  desirable.* 

The  advantages  this  mode  of  operating  possesses  over  others,  in 
the  following  conditions,  are  so  apparent  that  I  shall  not  dwell  upon 
them. 

1.  Pedunculated  tumors. 

2.  Hsemorrhoids. 

3.  Sinuses,  fistulse,  lupus,  etc. 

4.  Nsevi,  condylomata,  etc, 

5.  Haemorrhage  from  vessels  that  cannot  conveniently  be  liga- 
tured. 


*  All  amputations  that  can  be  performed  by  the  knife,  can  also  be  performed 
by  galvano-cautery  ;  but,  except  in  the  conditions  above  mentioned,  it  offers  no 
advantages,  but  many  apparent  disadvantages.  Dr.  Paul  Burns  (England)  re- 
cords twelve  amputations  performed  by  it — eight  of  the  thigh,  two  of  the  leg, 
one  of  the  forearm,  and  one  of  the  finger.  Bourdon,  of  Paris,  has  used  it  in 
eight  cases  of  tracheotomy.  Amussat  and  Verneuil  speak  highly  of  it  as  a  sub- 
stitute for  the  knife  in  this  operation. 
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6.  Amputation  of  tongue,  cervix  uteri,  penis,  etc. 

7.  Malignant  growths  wiiich,  fVoni  lucation  or  otherwise,  it  is  not 
desirable  to  destroy  by  electrolysis. 

The  battery  required  for  heating  a  platina  wire  differs  very  much 
in  construction  from  the  a})paratus  required  for  any  other  use  in 
medicine  or  surgery. 

In  electrolysis  some  part  of  the  human  body  is  included  in  the  cir- 
cuit, the  resistance  of  which  in  ordinary  operations  varies  from  200 
to  4000  ohms.  In  galvano-cautery,  at  most,  only  the  resistance  of 
ten  or  fifteen  inches  of  platinum  wire  has  to  be  overcome,  which  re- 
sistance is  represented  by  .054  to  .058  of  an  ohm.  Consequently, 
in  the  latter  operation  we  require  an  apparatus  of  much  less  tension. 
But  to  develop  the  neces.-ary  heat,  a  very  niueh  larger  quantity  of 
actual  current  than  the  platinum  instrument  is  capable  of  transmit- 
ting, is  essential  ;  therefore,  we  use  an  apparatus  the  elements  of 
which  expose  a  large  amount  of  surface  to  the  chemical  action  of  a 
very  strong  exciting  fluid.  The  internal  resistance  must  be  a  mini- 
mum. 

It  has  been  the  ambition  of  inventors  and  surgeons  since  the  time 
of  Middledorpf,  to  be  able  to  construct  such  an  apparatus  which, 
while  ca})able  of  heating  sufficient  metal  for  an  ordinary  o[)oration, 
would  combine  portability,  constancy,  reliability,  and  simplicity  of 
C0nstru(;ti()n.  Until  the  last  two  or  three  years  the  prolcssion  have 
had  no  instrument  in  which  these  conditions  were  at  all  a|)proached. 
Now,  thanks  to  Dr.  John  Byrne,  of  IJrooklyn,  and  Dr.  II.  G.  Pillard, 
of  this  city,  we  have  cautery  batteries  which  leave  nothing  to  be  de- 
sired, and  will  be  fully  described  in  a  chapter  devoted  to  the  jmr- 
posc.     The  electrodes  required  for  every-day  use  are  : 

1st.  A  cautery  ecraseur,  or  handle  lor  platinum  wire  loo|),  with 
a  ratchet  or  other  means  for  tiglitcning  the  loop,  as  it  cuts  through 
the  tissues.  Such  an  instrument  is  represented  at  a,  of  the  fiil low- 
ing cut. 

2(1.  rialinuni  knives  (at  least  two),  ol"  (liU'crcnl  sha|)es  ami 
.sizes,  shown  at  d,  and  e, 

3d.  Burners,  or  moxas;  those  most  iVeipicntly  ni^eded  ar(>  rep- 
resented at  h,  and  /'.  Others  can  readily  l)e  made  by  th(>  snrgeon 
to  suit  any  particular  case,  Irom  moderately  thicrk  i)latinnm  wire 
twisted  or  bent  to  the  desired  shai»e.     Cautery  knives  are  also  easily 
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manufactured  in  a  few  moments,  as  the  circumstances  may  demand 
them,  from  strips  of  sheet  platinum,  or  wire  hammered  out  flat.  It 
is  also  well  to  be  provided  with  several  platinum  wire  loops,  as  it 
is  not  an  uncommon  occurrence  for  one  to  break  while  operating, 
especially  in  cutting  through  fatty  tissue,  which  renders  the  wire 
brittle.  Beginners  may  also  accidentally  melt  a  wire  by  using  more 
battery  force  than  is  necessary.  In  operating  on  the  uterus,  larynx, 
posterior  nares,  and  other  cavities  of  the  body,  an  extra  long  loop- 
carrier  is  necessary.    The  one  for  the  uterus  is  shown  at  c  of  Fig.  34. 


Fig.  34. 


The  best-sized  wire  loop  for  general  use  is  No.  21,  Stubb's  gauge, 
but  occasionally  the  operator  will  require  larger  or  smaller  to  suit  a 
particular  case. 

Dr.  John  Byrne,  in  his  monograph  on  electro-cautery,  page  61, 
lays  down  the  following  rules  for  operating.  I  must  here  indorse 
them  as  valuable  axioms.  I  can  neither  make  addition  to  them, 
nor  can  I  strike  out  any  one  of  them  as  being  unnecessary. 

"1.  In  all  cases  of  induration,  destructive  ulceration  and  out- 
growths of  a  malignant  nature,  or  believed  to  be  so,  and  therefore 
warranting  excision  by  galvano-cautery,  or  other  means,  such  opera- 
tions should  never  be  limited  to  the  apparent  line  of  demarcation 
between  sound  and  healthy  tissue. 

"2.  When  the  shape  of  a  part  to  be  excised  is  such  that  a  loop 
cannot  be  made  to  embrace  it,  a  circular  furrow  for  the  reception  of 
the  wire  may  be  first  made  by  the  cautery  knife. 

15 
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"3.  The  wire-loop,  knife,  or  other  instrument,  should  never  be 
brought  to  a  white  heat  when  passing  through  superficial  tissues  or 
cellular  growths. 

"4.  Traction  on  the  part  should  be  avoided  until  the  wire  has 
passed  well  into  the  submucous  structures. 

"  5.  The  contraction  of  the  loop  should  in  all  cases  be  very  slow 
and  gradual,  yet  interrupted,  so  as  to  secure  a  thorough  cauterization 
of  each  stratum  passed  through. 

"6.  Towards  the  close  of  operations,  as  the  circle  of  wire  becomes 
small,  let  the  amount  of  electricity  be  proportionately  lessened. 

"  7.  Apply  the  wire  or  knife  to  the  spot  intended  to  be  cut  before 
heating." 

To  give  the  reader  a  fair  idea  of  the  mode  of  operating,  as  well  as 
to  allow  him  to  make  an  accurate  estimate  of  the  value  of  galvano- 
cautery  as  compared  with  the  ecraseur,  knife,  ligature,  etc.,  in  similar 
operations,  we  will  take  up  for  consideration  the  different  diseased 
conditions  in  which  the  cautery  may  be  used  with  advantage  as  a 
substitute  for  these  instruments,  with  a  detail  of  suitable  cases. 

PEDUNCULATED    TUMORS. 

Case  LXXXL— On  June  9th,  1873, 1  was  sent  for  by  my  fri.Mul, 
Dr.  D.  L.  Everitt,  of  Brooklyn,  to  see  a  patient  of  his,  a  lady  aged 
forty,  who  was  suffering  from  a  fibroid  tumor  of  uterus.  Upon  exami- 
nation, I  found  the  growth  had  a  tiiick  pedicle,  which  took  its  attach- 
ment a  little  inside  the  os  internum,  filling  the  whole  cervical  canal, 
which  was  dilated  to  an  enormous  size,  the  body  of  the  growth 
occujiying  the  entire  vagina.  The  patient  was  extremely  anaMuic 
i'rom  almost  continuous  luomorrhage,  (lie  comnu^nccmiMit  of  which 
dated  from  about  Scj)tcmber,  1872.  There  was  general  (vdema  and 
great  debility.  Patient  had  not  been  out  of  bed  in  many  weeks,  on 
account  of  the  flow  being  augmented  by  (h(>  slightest  motion.  We 
decided  that  there  was  no  time  to  be  lost,  so  appointed  the  11th  of 
Juno  to  oi)erato.  Dr.  Pitts  having  ana\sthctized  the  patient  with 
nitrous  oxide,  I  inserted  Dr.  Byrne's  operating  speculum,  and  after 
niiich  (lilliculty  succeeded  in  encireling  the  pedicle  with  the  wire 
loop,  which  was  at  once  brought  to  a  white  heat,  and  a  lew  turns  of 
the  ecraseur  severed  the  growth,  whicii  was  delivered  with  an  ordi- 
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nary  short  midwifery  forceps.  Daring  the  operation  the  flooding 
was  profuse,  but  after  the  pedicle  was  cut  tiirough,  it  immediately 
ceased,  and  after  this  the  patient  did  not  lose  one  drop  of  blood,  and 
quickly  recuperated.  I  was  ably  assisted  by  Drs.  Everitt,  Has- 
brouck,  and  Woodruff.  The  length  of  time  the  patient  was  under 
the  influence  of  the  Nitrous  oxide  was  forty  minutes.  I  allude  to 
this  fact  because  it  is  stated  by  many  physicians  that  Nitrous  oxide 
is  only  suitable  for  very  short  operations. 

Case  LXXXII. — Mrs.  S.,  get.  40,  was  sent  to  me  by  my  friend 
Dr.  Moses,  on  February  20th,  1878.  She  had  suffered  from  severe 
uterine  h?emorrhages  for  over  four  years. 

An  examination  showed  a  tumor  hanging  by  a  thick  pedicle  from 
the  fundus  of  the  uterus,  filling  and  distending  the  uterine  cavity  to 
about  five  inches  vertical  measurement,  by  3|  transversely.  Os 
dilated  so  as  to  admit  finger,  sound  could  be  SM'ept  around  the 
growth,  and  the  situation  of  the  pedunculated  portion  easily  ascer- 
tained. Gave  a  favorable  prognosis  provided  the  tumor  should  soon 
be  removed,  which  the  patient  consented  to. 

March  11. — Introduced  a  large  sponge  tent  into  cervical  canal. 

March  12. — Removed  tent  and  introduced  a  much  larger  one. 

March  13. — Removed  tent.  Dilatation  sufficient.  The  patient 
being  placed  under  the  influence  of  Nitrous  oxide  by  Dr.  Glenney, 
with  the  assistance  of  Drs.  Mosman  and  Moses,  I  surrounded  the 
attachment  of  the  tumor  with  the  cautery  loop,  heated  the  loop,  and 
severed  the  attachment.  With  a  little  difficulty  the  tumor  was  de- 
livered with  an  ordinary  placenta  forceps.  Patient  made  a  good 
recovery. 

In  using  the  galvano-cautery  in  the  vagina,  uterus,  nares,  mouth, 
pharynx,  larynx,  rectum  or  ear,  we  must  always  be  careful  to  avoid 
burning  the  adjacent  parts  by  radiation.  This  end  is  best  attained 
by  protecting  the  tissues  with  cotton,  wool,  or  some  other  substance 
which  is  a  poor  conductor  of  heat,  that  may  seem  specially  adapted 
to  suit  a  particular  case.  In  the  removal  of  growths  on  the  outside 
of  the  body,  such  precautions  are  unnecessary. 

Case  LXXXIIL— Mr.  W.  T.,  set.  26,  was  brought  to  my  office 
by  Dr.  Jennie  Ensign,  on  February  17th,  1877,  on  account  of  a  large 
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tumor  situated  upon  the  ensiform  cartilage,  which  is  shown  in  Fig.  35. 
The  growth  measured  four  and  a  half  inches  in  length,  vertical 
measurement,  three  and  a  half  in  breadth,  and  one  and  a  half  in 
height.  It  was  slightly  pedunculated,  and  had  the  following  history: 
At  birth,  a  red  mark  very  slightly  raised  above  the  surrounding 
surface,  was  all  that  was  visible.  This  mark,  the  patient  says,  was 
then  about  the  size  of  a  twenty-five  cent  piece,  and  was  of  the  shape 
and  color  of  a  strawberry. 

Fig.  35. 


For  a  number  of  years  this  "mark"  increased  but  little  in  size; 
but  about  six  years  ago,  without  any  apparent  cause,  it  commenced 
to  grow  larger,  and  continued  since  to  do  so,  until  it  reached  its 
present  size.  Without  any  hesitation  I  pronounced  the  growth  to 
be  a  large  nwvus,  and  recommended  electrolysis  for  its  removal,  to 
which  end,  I  introduced  nine  needles  into  the  growth,  and  attached 
six  of  the  needles  to  tlu;  negative  pole,  and  three  to  the  positive  pole 
of  a  galvanic  batteiy,  and  allowed  a  current  of  sufficient  power  to 
produce  eoagulation  in  a  n.'cvus  of  that  size  to  How  through  the 
growth.  l>ul  lia\iiiL!;  nllowcd  I  he  ciiirciil  lo  (low  iiiiinlcriipledly  Ibi- 
several  niinules,  J  saw  no  .•-ign  of  eoagnhition  taking  j)hiee  (and  niovi 
are  very  ca.sily  elcctrolyzed  as  a  general  rule;  indeed,  so  easily  do 
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they  break  down  under  the  galvanic  current,  that  the  utmost  caution 
must  be  used  to  avoid  tlie  production  of  an  eschar,  and  destruction 
of  the  surrounding  healthy  tissue).  But  even  now  no  suspicion  of 
the  real  character  of  the  tumor  crossed  my  mind.  I  increased  the 
battery  current  and  allowed  it  to  flow  for  several  minutes  longer. 
Still  there  was  no  sign  of  coagulation.  I  could  not  make  out  the 
reason,  so  M'ithdrew  the  needles,  desiring  the  patient  to  call  in  a  day 
or  two.     He  called  again  on  the  20th;  no  apparent  difference  in  the 


Fig.  36. 


tumor,  except  the  marks  of  the  needles.  I  then  introduced  twenty 
fine  needles  into  the  base  of  the  tumor,  and  divided  them  between 
the  poles  of  the  battery,  and  submitted  the  tumor  to  the  action  of  a 
very  powerful  current  for  an  hour  and  a  half.  Still  no  electrolysis 
took  place,  and  the  patient  suffered  but  little  pain  either  from  the 
introduction  of  the  needles  or  the  action  of  the  current. 

February  21st. — Tumor  somewhat  inflamed  ;  considerable  herpetic 
eruption  around,  the  mouth  and  chin ;  general  febrile  disturbance ; 
temperature  105;  pulse  120.  Ordered  ^com7e  every  hour;  still  no 
electrolysis  and  no  change  in  size  of  tumor.  It  now  struck  me  for 
the  first  time,  that  the  growth,  although  originally  an  erectile  tumor, 
had  undergone  fatty  degeneration,  as  fat  is  the  only  tissue  in  the 
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body  that  will  not  yield  to  electrolysis.  I  then  made  up  my  mind 
to  remove  the  growth  by  galvano-cautery. 

February  22d. — The  febrile  symptoms  all  subsided.  Appointed 
the  next  day  but  one  to  operate. 

February  24th. — The  patient  being  anaesthetized  with  ISTitrous 
oxide  gas,  by  Dr.  Hasbrouck,  with  the  assistance  of  Dr.  Ensign,  I 
surrounded  the  base  of  the  growth  with  a  platinum  wire,  brought  it 
to  a  white  heat  with  the  cautery  battery,  and  severed  the  whole 
lump.  An  examination  of  the  growth  showed  that  I  was  right  in 
my  diagnosis,  the  surface  of  the  tumor  being  erectile  while  the  in- 
ternal structure  had  entirely  undergone  fatty  degeneration.  Patient 
did  well  after  operation,  wound  healing  promptly,  leaving  but  little 
mark,  except  so  far  as  denuding  the  part  of  hair  was  concerned. 
The  cicatrix  is  not  at  all  contracted,  and  is  now  almost  of  the  same 
color  as  the  surrounding  skin,  as  shown  in  Fig.  36. 

I  would  here  remark  that  the  cicatrices  produced  by  burus  at  a 
white  heat  do  not  contract  as  much  as  those  produced  by  burns  at  a 
dull  red  heat,  or  lower  temperature. 


CHAPTER  XXIX. 

HiEMORRHOIDS. 

Outside  of  gynaecology  there  is  perhaps  no  condition  which  more 
frequently  calls  for  the  use  of  the  galvano-cautery  than  haMuorrhoids. 
The  removal  of  piles  by  galvano-cautery  is  in  my  mind  by  far  the 
most  satisfactory  operation  that  can  be  performed.  I  have  never 
known  or  heard  of  any  ill  cifccts  following  it.  Of  course,  iu  the 
hands  of  ;i  tyro  in  electro-surgery,  we  may  have  trouble  from  awk- 
wai'd  liaiidling  of  the  instruments,  such  as  burning  of  the  adjacent 
])arts  l)y  radinlinn,  or  even  by  direct  contact,  but  in  the  hands  of  a 
skilful  opci:i(or  nothing  of  the  kind  can  haj)i)cn.  There  is  no  dan- 
ger of  ])!ilcbitis,  pyaemia,  septicsemia,  or  haemorrhage,  as  the  opera- 
tion hermetically  seals  tlie  veins,  ;in<l  for  a  time  disables  the  absorb- 
ents.    We  can  control  the  action  oCllic  caulcrv  instrument  with  the 
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same  precision  that  we  can  the  knife,  and  the  ulcer  left  heals  speedily ; 
but  one  operation  is  necessary,  and  the  pain  after  it  is  trivial.  The 
mode  of  operating  is  as  follows :  The  rectum  having  been  cleared 
by  an  enema,  the  patient  is  placed  upon  the  table  in  a  position  most 
convenient  to  the  operator,  and  ansesthetized.  The  sphincter  is  then 
to  be  forcibly  dilated,  so  as  to  paralyze  it  for  several  days.  This  is 
done  with  an  instrument  made  for  the  purpose,  or  better  still,  with 
an  instrument  not  made  for  the  purpose — that  is,  with  the  operator's 
thumbs,  both  of  which  are  to  be  inserted  into  the  anus,  nail  to  nail,  and 
forcible  traction  made  in  the  direction  of  the  tubera  ischii,  stretching 
the  sphincter  with  all  the  force  possible,  and  holding  it  in  this  posi- 
tion for  some  minutes.  This  process  will  render  the  muscle  suffi- 
ciently powerless  not  to  interfere  with  the  process  of  cicatrization.  The 
next  step  of  the  operation  is  to  seize  the  piles  with  polypus  forceps, 
and  make  gentle  traction  on  them,  bringing  them  if  possible  below 
the  sphincter.  This  is  easily  done  if  the  haemorrhoids  are  large, 
pedunculated,  and  close  to  the  verge  of  the  anus,  and  together.  Should 
such  be  the  case,  they  may  be  encircled  in  one  loop  close  to  their 
attachment,  the  loop  heated,  tightened,  and  all  severed  together. 
Should,  however,  the  hseraorrhoids  be  far  apart,  but  still  of  such  a 
shape  as  to  permit  each  one  to  be  embraced  by  a  loop,  it  is  better 
to  introduce  a  trivalve  speculum,  opening  the  blades  sufficiently  far 
apart  to  allow  one  tumor  to  protrude  between  them.  This  one  may 
be  operated  upon  by  the  loop,  and  in  like  manner  each  one  in  its 
turn  until  all  are  removed.  But  should  the  haemorrhoids  be  sessile, 
imbedded  in  the  areolar  tissue,  or  of  such  a  shape  as  to  render  it 
impossible  to  ensnare  them  with  the  cautery  loop,  we  must  then 
pierce  them  with  a  sharp-pointed  cauterizer,  to  destroy  their  vitality, 
which  it  most  effectually  does.  After  the  operation,  I  generally 
dress  the  parts  with  calendula  cerate,  or  with  a  lotion  of  carbolic 
acid  and  oil,  and  do  not  allow  the  bowels  to  move  until  the  parts 
heal,  which  they  generally  do  in  about  eight  or  nine  days;  but  this 
is  influenced  somew^hat  by  the  amount  of  tissue  destroyed,  the  con- 
dition of  the  patient,  and  the  skill  with  which  the  operation  was  per- 
formed. The  points  to  be  observed  in  operating  are:  1st.  To  apply 
the  loop  snugly  around  the  diseased  tissue  before  heating.  2d.  To 
tighten  slowly,  so  that  the  mechanical  action  of  the  tightening  loop 
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may  not  anticipate  the  cauterizing  action.  Sd.  To  protect  the  adja- 
cent parts  from  being  burned  by  radiation. 

When  operating  upon  large  growths  which  can  be  drawn  below 
the  sphincter,  a  thick  wire  about  No.  20  is  best ;  bat  when  the  loop 
has  to  be  introduced  within  the  rectum,  especially  when  several  piles 
have  to  be  removed  separately,  a  finer  wire  (say  ISTo.  23  or  24)  is 
preferable  for  obvious  reasons.  When  the  pointed  cauterizer  is  used, 
it  must  be  fully  heated  to  a  bright  red  heat  (not  Avhite)  before  apply- 
ing it. 

For  the  purpose  of  comparison,  let  us  discuss  seriatim  the  other 
surgical  means  by  which  hsemorrhoids  are  ordinarily  removed.  The 
principal  onesareexcision,removaIbytlieecraseur,  ligation,  escharotics, 
injecting  the  growths  loith  a  solution  of  persulphate  or  perchloride  of 
ii'on,  or  carbolic  acid. 

Excision. — Only  applicable  to  external  hsemorrhoids,  and  is  never 
thought  of  by  any  good  surgeon  as  a  means  of  removing  internal  piles. 
It  is  very  seldom,  however,  that  we  meet  with  external  piles,  without 
on  further  exploration  finding  internal  ones  also.  When  we  do,  there 
is  no  objection  to  excising  them  ;  it  generally  rids  the  patient  of  the 
trouble,  and  does  not  give  rise  to  any  ill  effects  :  there  seldom  is  any 
bleeding  to  speak  of  I  do  not  know  if  we  can  do  any  better  with 
the  cauter^^ 

Removal  by  the  ecraseur. — This  method  is  practiced  by  many  of 
our  first  surgeons.  The  objections  to  it  are,  that  we  are  liable  to 
drag  into  the  instrument  a  large  portion  of  the  surrounding  mucous 
membrane,  or  we  may  have  secondary  hoemorrhage.  It  is,  of  course, 
only  applicable  to  internal  hemorrhoids. 

Ligation  is  perhaps  the  commonest  method  in  use  for  the  removal 
of  internal  hemorrhoids,  but  can  only  be  used  when  the  piles  are 
not  quite  sessile,  and  imbedded  in  the  mucous  membrane.  It  is 
objectionable  from  the  fact  that  the  operation  may  be  followed  by 
retention  of  urine,  phlebitis,  pyannia,  or  septicemia. 

Ksr/iarn/ics  sh(»ul(l  never  be  used  fnr  iho  destruction  of  piles,  for 
shf)uhl  wo  succeed  in  destroying  the  hieinorrhoids,  which  is  by  no 
means  always  the  case,  we  may  also  destroy  a  large  ])ortion  of  the 
Kiirroniiding  hcallhy  tissue. 

Jnjcclivg  flic  hiniors  villi  •pcrsnlphatc  of  iron  was  first  snggested 
and  practiced  by  Dr.  l*attison,  of  London,  and  in  his  hands  seems 
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to  have  been  very  successful ;  but  in  the  hands  of  others  it  has 
failed,  and  in  one  case  in  which  I  tried  it  was  only  partially  success- 
ful. It  is,  moreover,  an  extremely  tedious  operation,  and  by  no 
means  painless,  as  Dr.  Pattison  lays  down,  except  to  the  operator. 

Injecting  the  growths  ivith  a  satu7'atecl  solution  of  Garbolic  acid  and 
oil. — This  is  a  means  of  getting  rid  of  hsemorrhoidal  tumors  recently 
brought  to  the  notice  of  the  profession.  I  treated  two  patients  by 
this  means  and  entirely  cured  the  disease ;  but  in  both  instances  the 
patients  assured  me  that  they  would  rather  have  the  piles  all  their 
lives  than  submit  to  the  hours  of  agony  that  follows  such  treatment. 

The  following  cases  are  taken  at  random  from  my  note-book  and 
are  not  culled  or  selected  as  giving  the  best  results,  but  are  fair  ex- 
amples of  the  unvarying  success  I  have  had  in  treating  this  affection  : 

Case  LXXXIV. — W.  P.,  set.  23,  mechanic,  consulted  me  on  June 
7tb,  1873,  relative  to  large  protruding  haemorrhoids,  from  which  he 
had  suffered  for  some  months  and  which  had  resisted  all  medicinal 
treatment.  He  complained  of  continual  burning  pain,  and  said  that 
the  agony  of  defecation  was  so  excruciating,  that  he  ordinarily  al- 
lowed the  bowels  to  remain  several  days  without  a  movement. 

June  10th. — The  patient  being  placed  under  the  influence  of  Nit- 
rous oxide,  by  Dr.  J.  J.  Pitts,  I  removed  the  whole  hasniorrhoidal 
mass,  by  the  platinum  loop  ecraseur.  The  resulting  wound  was  dressed 
with  the  ordinary  calendula  lotion.     No  surgical  shock. 

June  11th. — Pulse  and  temperature  normal ;    appetite  good. 

June  18th. — Wound  healed;  patient  resumed  his  business. 

Case  LXXXV.— Miss  R.,  set.  36 ;  suffered  for  years  with  internal 
hsemorrhoids,  which  very  frequently  became  inflamed  and  protruded 
below  the  sphincter,  often  bleeding  profusely. 

June  12th,  1873. — The  patient  being  ansesthetized  with  Nitrous 
oxide,  I  dilated  the  rectum  by  means  of  a  trivalve  speculum,  and  re- 
moved several  small  hsemorrhoidal  growths  separately;  some  with  the 
wire  loop  and  others  with  the  cautery  knife,  as  convenience  required. 
No  after  treatment.  Bowels  moved  third  day  after  operation  without 
much  trouble  or  pain.  Patient  complained  of  a  little  soreness  in 
the  rectum,  which  disappeared  about  the  sixth  day.     This  lady  has 
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been  under  my  observation  ever  since,  and  still   enjoys  excellent 
health. 

Case  LXXXYL— Charles  S.,  set.  41,  a])plied  to  me,  May  17th, 
1876,  on  account  of  large  protruding  haemorrhoids,  which  hung  from 
the  anus  like  a  bunch  of  grapes,  dragging  a  large  portion  of  the  mu- 
cous membrane  of  the  rectum  with  them.  They  could  not  be  returned 
within  the  sphincter.  Sometimes  they  became  strangulated,  and 
gave  great  pain;  never  bled  much,  even  when  the  bowels  were  con- 
stipated. Patient  said  he  could  stand  them  no  longer,  and  at  once 
consented  to  have  them  removed  by  the  cautery.  Directing  him  to 
have  the  bowels  thoroughly  cleared  by  an  enema  on  the  following 
morning,  I  promised  him  I  would  remove  them  next  day. 

May  18th,  1876. — The  patient  being  placed  under  the  influence 
of  chloroform  by  my  friend  Dr.  H.  Willis,  of  Brooklyn,  I  dilated 
the  sphincter  as  much  as  possible,  drew  the  mass  well  down,  and 
severed  the  whole  at  once  with  the  cautery  loop.  Took  the  precau- 
tion to  use  means  both  dietetic  and  medicinal  to  insure  against  a 
movement  of  the  bowels.  With  the  excej)tion  of  a  little  difficulty 
in  urinating,  the  patient  progressed  well ;  complained  but  little  of 
the  pain  of  the  wound,  which  he  said  bore  no  comparison  to  the 
pain  he  had  been  suffering  from  the  disease.  In  a  few  days  the 
wound  entirely  healed  and  the  gentleman  resumed  his  business, 
feeling  in  perfect  health,  in  which  he  continues  to  this  day  (Feb- 
ruary, 1878),  having  had  in  the  meantime  no  return. 

Case  LXXXVIL— W.  P.,  a^t.  56,  was  brought  to  my  office  by 
my  friend,  Dr.  A.  J.  Palmer,  of  Brooklyn,  on  April  19th,  1877.  On 
examination  I  found  three  large  internal  hjiomorrlioids,  which  pro- 
truded below  the  sphincter,  were  not  at  all  tender  to  the  touch  but 
were  ulcerated  on  the  surface.  Above  the  s{)hincter  were  several 
smaller  ones.  Considered  the  case  a  favorable  one  Cov  operation,  and 
so  appointed  tlu!  following  day  for  removal  by  galvano-cautery. 

April  20tli, — At  lU  a.m.  the  i)a(ientwas  an:estlu'tiy,('d  with  ether 
by  my  friend  and  late  jjai'tner,  Dr.  IF.  C.  Preston,  and  with  the 
assistance  of  Dr.  Palmer,  I  removed  the  three;  largiM-  j)iles  by  the 
cautery  loop,  and  punctured  the  smaller  ones  with  the  pointed  eau- 
terizer.     The  patient  made  a  good  recovery. 
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POLYPI. 

Polypus  of  the  nose,  larynx,  rectum,  uterus,  and  elsewhere  may 
be  operated  upon  and  successfully  removed  by  the  gal vano-cautery. 
The  operation  is  almost  painless,  when  properly  performed,  and  is 
recommended  by  the  highest  authorities,  but  for  reasons  before 
stated  I  much  prefer  to  treat  them  by  electrolysis. 

FISTULA   IN   ANO. 

This  disease  is  now  universally  admitted  to  be  one  which  gener- 
ally requires  surgical  interference,  although  there  are  cases  on  record 
reported  to  have  been  cured  with  Cale.  carb.,  Silicea,  Sulphur,  Phos- 
phorus, etc.,  etc.  One  case  in  my  own  practice  got  well  on  Silicea, 
and  another  on  Hepar  sulph. 

Although  we  can  cure  but  a  small  percentage  of  cases  by  internal 
remedies,  we  can  certainly  always  mitigate  the  sufferings  of  the 
patient  and  relieve  the  local  irritation  by  an  appropriately  chosen 
drug,  and  having  done  so,  the  patient  is  in  the  best  possible  condi- 
tion for  surgical  interference. 

When  a  fistula  is  of  long  standing  it  is  lined  by  a  hard  carti- 
laginous membrane,  which  secretes  a  fetid  pus.  To  radically  cure 
the  disease  we  must  get  rid  of  this  cartilaginous  pyogenic  lining, 
and  disable  the  ever  spasmodically  closing  sphincter,  so  that  we  may 
have  a  healthy  internal  surface  to  the  fistula,  capable  of  filling  up 
by  healthy  granulations,  without  hindrance  from  any  extraneous 
force,  muscular  action,  or  otherwise. 

Now  it  is  obvious,  that  whatever  course  of  treatment  will  bring: 
about  this  condition  in  the  shortest  time,  with  the  least  suffering  to 
the  patient,  and  with  the  slightest  amount  of  destruction  of  tissue, 
is  essentially  the  best  treatment. 

The  method  I  have  adopted  is  as  follows :  The  rectum  having 
been  cleared  by  an  enema,  I  forcibly  stretch  the  sphincter,  after  the 
manner  before  described,  and  then  destroy  the  pyogenic  lining  of 
the  fistula  by  the  galvano-cautery.  In  operating  thus,  it  is  best  to 
have  the  patient  under  the  influence  of  ISFitrous  oxide  gas.  Full 
anaesthesia  is  never  necessary,  as  where  the  galvano-cautery  is  em- 
ployed, the  pain  is  only  momentary.     There  is  more  pain  in  dilating 


226  HEMORRHAGE. 

the  spliincter,  and  getting  the  instruments  in  situ,  than  there  is  in 
the  quick  destruction  of  the  pyogenic  lining  of  the  fistula. 

As  regards  the  after-treatment,  the  eschar  generally  separates 
about  the  eighth  or  tenth  day,  until  which  time  it  is  well  to  use  a 
weak  lotion  of  Carbolic  acid  and  oil.  When  a  healthy  granulating 
surface  shows  itself  in  the  entire  length  of  the  fistula  (which  may 
be  readily  examined  by  means  of  a  female  urethral  speculum),  Calen- 
dula cerate  or  lotion  is  best  as  a  local  application.  Should,  during 
the  process  of  healing,  the  sphincter  show  any  sign  of  returning 
contractile  power,  it  must  again  be  forcibly  dilated,  as  at  first.  The 
bowels,  of  course,  must  not  be  allowed  to  act  until  the  fistula  is 
entirely  healed,  the  patient  in  the  meantime  being  strictly  kept  in 
the  recumbent  position. 

Small  fistulse  elsewhere,  as  salivary,  small  vesico-vaginal,  vagino- 
rectal,  etc.,  may  be  treated  by  the  galvano-cautery  by  burning  their 
internal  surface,  so  as  to  make  a  slight  eschar.  The  object  of  this 
operation  is  not  to  destroy  the  cartilaginous  membrane,  which  only 
exists  as  a  general  rule  in  fistulfe  in  ano,  but  to  make  a  raw  surface, 
which  heals  by  contraction,  and  thus  closes  up  or  tends  to  close  up 
the  abnormal  opening. 


CHAPTER    XXX. 

HEMORRHAGE. 

The  hsemostatic  effects  of  the  actual  and  galvano-cautery  are  so 
well  known,  that  it  is  unnecessary  to  allude  to  them,  cx(x^pt  so  far 
as  regards  some  general  rules  that  should  always  be  observed  in 
applying  the  burners  for  the  purpose  of  closing  the  moullis  of  bleed- 
ing vessels.     These  rules  are  as  follows  : 

1.  The  cauterizcr  should  never  be  licatcd  to  more  than  a  dull  red 
lieat. 

2.  It  nuist  be  made  of  (olcrahlv  thick  \vir(\  wliicli  will  readily 
retain  its  lip;it  for  a  nioincnt  oi-  two  al'lci"  tin'  act  inn  of  the  battery  is 
removed. 
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3.  Cleanse  the  wound  or  part  from  whence  the  blood  flows,  care- 
fully removing  all  clots  before  applying  the  burner. 

4.  Cauterize  the  part  freely,  not  only  the  mouth  of  the  bleeding 
vessel,  but  also  a  little  of  the  surrounding  tissue.  Not,  however, 
sufficiently  to  produce  destruction  of  tissue,  but  merely  coagulation 
and  contraction. 

5.  Always  shut  off"  the  current  before  removing  the  burner  from 
contact  with  the  wound,  as  otherwise  it  sticks  to  the  tissues,  and  in 
removal  generally  drags  away  a  part  of  the  clot  which  it  has  formed. 

LUPUS. 

Only  having  so  far  operated  on  one  case  of  this  affection,  I  am 
unprepared  to  offer  an  opinion  as  to  the  value  of  the  cautery  as  a 
remedy. 

The  following  is  a  quotation  from  an  article  in  the  Charlesfon 
Medical  Journal,  January  7th,  1877,  by  Dr.  H.  G.  Piffard  of  this 
city  : 

''In  the  severer  forms  of  tubercular,  ulcerative,  and  rodent  lupus, 
there  can  be  no  question  that  actual  cauterization  (where  excision  is 
impracticable)  is  the  most  satisfactory  method  of  treatment,  and  is  to 
be  altogether  preferred  to  the  potential  caustics.  In  several  of  these 
cases  the  results  have  been  extremely  gratifying.  There  is,  however, 
another  form  of  lupus,  called  by  Kaposi  the  orbicular  variety  of 
erythematous  lupus,  which  in  an  advanced  condition  is  characterized 
by  a  ring  of  infiltrated  tissue,  inclosing  a  portion  of  skin,  reddened 
and  perhaps  thinned,  but  not  accompanied  with  ulceration.  The 
tendency  of  the  affection  is  to  extend  ceutrifugally,  and  to  result  in 
atrophy  of  the  portions  of  tissue  involved.  The  therapeutic  indica- 
tion is  to  check  the  extension  of  the  lesion.  This  may  be  effected 
by  applying  a  fine  white-hot  wire  along  the  outer  edge  of  the  infil- 
tration, and  burning  through  the  whole  depth  of  the  skin ;  the  re- 
sulting circular  cicatrix  will  form  a  barrier  across  which  the  lupus 
infiltration  will  not  extend,  and  the  final  result  will  be  a  white  de- 
pressed scar  corresponding  to  the  whole  of  the  surface  that  has  been 
invaded  by  the  disease." 
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N^VUS. 

Nsevi  may  be  operated  upon  by  either  thoroughly  burning  thetu 
out  with  a  flat  cauterizer,  made  the  size  of  the  growth,  or  by  perfo- 
rating them  in  several  places  with  a  pointed  burner.  I  have  de- 
stroyed altogether  eleven  nsevi  by  the  cautery,  and  must  say  that  as 
a  remedy  it  does  not  compare  with  electro-puncture,  and  cure  by 
coagulation  before  described,  either  as  regards  results,  precision,  or 
simplicity  of  application.  In  all  my  cases  but  two  there  was  a 
very  perceptible  scar  left.  In  all  I  was  obliged  to  administer  an 
anesthetic.  In  three  or  four  I  was  obliged  to  repeat  the  operation 
on  account  of  the  growth  being  only  partially  destroyed  at  the  first 
sitting.  It  is  indeed  impossible  in  lai-ge  nrevi  to  tell  whether  we 
have  destroyed  the  whole  growth  or  not,  and  in  very  small  ones  to 
prevent  more  or  less  destruction  of  the  unaffected  tissue.  For  these 
reasons  I  have  latterly  entirely  abandoned  it  in  favor  of  electro- 
puncture,  which  when  properly  performed  can  always  be  relied  upon 
to  make  a  complete  and  perfect  cure.  We  can  control  its  action  with 
the  same  precision  that  we  can  the  knife,  there  is  but  little  pain  pro- 
duced, and  the  scar  resulting  (if  any)  is  much  slighter  than  that  pro- 
duced  by  the  cautery. 


CHAPTER  XXXI. 


AMPUTATION   OF   THE   TONGUE. 


Before  the  introduction  of  the  galvano-cantery,  any  operation  on 
the  tongue  that  demanded  removal  of  the  whole  or  any  part  of  the 
organ  was  dreaded  by  the  surgeon.  For  if  the  knife  or  scissors  be 
used,  a  deluge  of  blood  immediately  follows  (heir  :ip[)lication,  which 
no  amount  of  sponging  can  remove,  filling  the  cavity  of  ibe  mouth, 
and  hiding  all  the  internal  parts  from  view,  thereby  rendering  the 
further  steps  of  the  operation  extremely  uncertain.  If  the  ecraseur 
be  employed,  a  large  amount  of  tissue  is  liable  to  be  dragged  within 
the  instrument  that  is  not  calculated  upon  by  the  operator,  in  other 
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words,  its  action  cannot  be  controlled  with  precision.  It  is,  more- 
over, by  no  means  the  bloodless  operation  it  is  represented  to  be, 
and  it  leaves  a  lacerated  wound,  which  takes  a  long  time  to  heal. 

Dr.  Bryant,*  of  Guy's  Hospital,  who  has  had  considerable  expe- 
rience in  the  use  of  the  galvano-cautery  says  : 

"  There  are  no  operations  of  importance  that  the  surgeon  has  to 
perform  which  have  been  more  benefited  and  simplified  by  the  in- 
troduction of  the  galvano-cautery  than  those  upon  the  tongue ;  for 
there  are  none  in  which,  without  its  use,  haemorrhage  is  more  trou- 
blesome or  dangerous,  and  there  are  none,  with  its  use,  which  more 
satisfactorily  illustrates  its  bloodless  character." 

When  the  tip  or  any  transverse  section  of  the  tongue  has  to  be 
removed,  it  is  merely  necessary  to  draw  the  organ  well  forward,  place 
a  tliick  platinum  loop  snugly  around  it,  cold  ;  an  assistant  immerses 
the  plates  of  the  battery  in  the  fluid,  and  as  the  wire  becomes  heated 
it  is  slowly  tightened  as  it  cuts  its  way  through  the  tissues.  In  all 
cases  the  surrounding  parts  must  be  protected  from  the  action  of  the 
radiated  heat.  This  point  must  be  specially  attended  to  when  the 
line  of  excision  is  far  back  and  inside  the  mouth.  In  removing  a 
lateral  part  of  the  tongue,  the  operation  is  somewhat  more  difficult, 
as  will  be  seen  from  the  report  of  the  two  following  cases. 

Case  LXXXVIII. — Mrs.  S.,  set.  45.  Epithelioma  of  tongue,  in- 
volving the  left  side  as  far  back  as  the  anterior  pillars  of  the  fauces, 
and  as  far  forwards  as  to  be  within  half  an  inch  from  the  tip.  Sub- 
maxillary and  sublingual  glands  slightly  enlarged.  Thinking  re- 
moval of  the  disease  might  afford  the  patient  temporary  relief  from 
her  sufferings  I  suggested  an  operation  by  the  cautery. 

September  4th,  1875. — The  patient  being  aneesthetized  by  Dr. 
Radcliffe,  with  the  assistance  of  Drs.  H.  Willis  and  E.  T.  Richard- 
son, of  Brooklyn,  I  cut  with  the  cautery  knife  well  behind  the  dis- 
ease to  the  raphe,  and  in  front  of  the  growth  made  a  similar  incision, 
separating  also  the  lower  part  of  the  organ  from  its  attachments  in 
the  same  manner.  I  then  placed  the  cautery  loop  around  the  part 
thus  isolated,  tightened  it  gradually  and  severed  the  whole,  thus 
taking  an  oblong  or  square  piece  out  of  the  lateral  and  middle  part 

*  London  Lancet,  vol.  i,  1874. 
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of  the  tongue.  Tlie  clieeks  and  inner  part  of  the  mouth  were  in 
this  case  protected  with  thin  pieces  of  boxwood  made  for  tlie  pur- 
pose. There  was  no  blood  lost,  the  wound  healed  promptly  and 
the  patient  made  a  rapid  recovery.  The  disease,  however,  returned 
in  a  few  months,  as  I  expected  it  M'ould,  invaded  the  sublingual  and 
submaxillary  glands,  and  the  patient  has  since  died  of  the  trouble. 

Case  LXXXIX. — My  friend,  Dr.  H.  Thompson,  of  this  city,  sent 
for  me  to  operate  on  a  patient  of  his,  a  man  60  years  of  age,  who  had  a 
large  epithelial  growth  on  the  right  side  of  the  tongue,  extending  as 
far  back  as  in  the  case  last  described,  and  as  far  forwards  as  the  tip. 
After  consultation,  we  decided  that  the  best  form  of  operation  was 
first  to  divide  the  organ  in  the  centre  longitudinally,  and  then  cut 
outwards,  thus  removing  half  of  the  anterior  portion  of  the  organ. 
To  this  end,  assisted  by  Dr.  Thompson,  I  introduced  a  needle  armed 
with  a  moderately  thick  platinum  wire  through  the  centre  of  the 
tongue  well  behind  the  disease,  and  drawing  the  wire  half  way 
through  longitudinally,  and  removed  the  needle,  made  the  ends  of 
the  wire  fast  in  the  cautery  handle,  and  tightening  the  loop  so  made. 
The  battery  was  now  attached,  the  loop  heated,  and  the  part  divided 
to  the  tip.  Loosening  the  loop,  I  next  passed  it  around  and  behind 
the  growth  on  the  right  division  of  the  now  cleft  organ,  heated  the 
wire,  and  so  removed  the  diseased  half  oi"  the  tongue.  The  patient 
made  a  good  recovery,  but  I  understand  iVoin  Dr.  Thompson  that 
the  disease  again  shows  symptoms  of  returning. 

AMPUTATION    OF    THE    CERVIX    UTERI. 

This  operation,  though  nsually  reijuircd  lor  the  removal  df  malig- 
nant disease  of  the  cervix,  niay  occasionally  be  di'inanded  ibr  sim})le 
hypertrophy  or  elongation.  The  same  rules  Cor  operating  are  to  be 
observed  as  laid  down  I'or  removal  oi"  a  transverse  section  of  tlu; 
tongue.  We  must  be  sure,  liowcvcr,  when  removing  a  large  portion  of 
the  ecrvix,  not  to  place  the  loo))  so  liu'  hack  as  to  inelude  \\w  attach- 
ment oC  the  wiiziiiii  and  cervix  in  it.  i'lie  |)alient  may  be  placed 
either  upon  the  l)aek,  or  in  Sims's  position,  as  may  suit  the  conveni- 
ence olthe  o])eralor.  Some  surgeons,  where  it  is  possible,  draw  the 
cervix  forcibly  downwards  and  outside  the  vulva  before  applying  tlie 
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loop,  and  operate  with  the  uterus  in  this  position ;  others  prefer  oper- 
ating with  the  uterus  in  situ.  For  my  own  part  I  certainly  give  pref- 
erence to  the  latter  method.  It  is  true  that  it  is  much  more  diffi- 
cult to  surround  the  neck  of  the  uterus  with  a  wire  when  in  its 
natural  position,  than  it  is  when  drawn  outside.  Nevertheless  I  do 
not  think  it  justifiable  to  drag  down  the  uterus  and  n)ake  an  artifi- 
cial prolapsus;  straining  or  even  tearing  all  the  attachments  of  the 
organ  merely  to  save  the  operator  a  little  trouble,  which  certainly  is 
the  only  advantage  (if  it  can  be  called  an  advantage)  of  this  method. 

Case  XG. — In  July,  1876,  in  conjunction  with  my  friend,  Dr. 
William  T.  Helmuth,  I  removed  the  entire  vaginal  portion  of  the 
cervix  uteri  from  Mrs.  AV.,  at.  41.  The  whole  cervix  was  a  mass 
of  cauliflower  excrescence.  The  patient  had  suffered  from  frequent 
hseraorrhages  for  several  months,  and  was  very  anaemic  and  weak. 
The  operation  was  performed  thus  :  The  patient  being  placed  upon 
the  operating-table,  and  ether  having  been  administered  by  Dr.  Dil- 
low,  we  passed  the  cautery  loop  around  the  diseased  cervix,  as  close 
to  the  vaginal  attachment  as  was  advisable;  heated  the  loop,  tight- 
ened, and  gradually  severed  the  part.  After  it  was  removed,  we 
noticed  that  a  little  of  the  disease  was  left  around  the  remains  of  the 
cervical  canal.  The  destruction  of  this  was  accomplished  in  a  few 
moments  by  the  insertion  of  a  dome-shaped  cauterizer,  which  was 
used  freely.  Not  a  drop  of  blood  was  lost.  The  patient  made  a 
good  recovery,  and  in  three  weeks  after  the  operation  attended  the 
Centennial  Exhibition  in  Philadelphia ;  and,  to  the  best  of  my 
knowledge  and  belief,  has  remained  in  good  health  ever  since. 

Dr.  John  Byrne,*  in  his  monograph  already  alluded  to,  after 
giving  a  detailed  account  of  thirty  cases  of  amputations  of  the  cervix 
by  the  cautery,  sums  up  as  follows:  "In  concluding  this  brief  sum- 
mary of  my  clinical  experience  in  galvano-cautery,  I  would  simply 
remark,  that  those  who  confine  their  appreciation  of  this  invaluable 
agent  in  uterine  surgery  to  its  blood-saving  j^roperties,  omit  to  take 
into  consideration  its  most  attractive  and  important  attributes. 
These  consist,  first  of  all,  in  the  peculiar  manner  in  which  this 
haemostatic  effect  is  produced  on  the  vessels,  and  which  I  surmise  is 

*  Pp.  03  and  64. 
16 


232         MISCELLANEOUS   USES   OF   THE   GALVANO-CAUTERY. 

in  no  way  analogous  to  that  effected  by  ligature,  torsion,  ecrasement, 
or  styptics.  Secondly,  there  are  no  disorganized  blood-clots  or  other 
effete  material  to  become  absorbed  into  the  circulation.  Blood- 
poisoning,  as  I  have  before  observed,  need  not  be  apprehended  as  a 
sequel  of  cautery  operations.  In  other  words,  it  would  appear  that 
not  only  are  the  bloodvessels  securely  sealed  up,  but  the  lymphatics 
as  well,  and  hence  the  immunity  from  hsematoxic  and  inflammatory 
complications." 

AMPUTATION    OF    THE    PENIS. 

Of  this  operation  Dr.  Bryant,  in  the  paper  last  quoted,  says : 
"This  operation  in  no  way  endangers  life.  .  .  .  Wlien  performed 
with  the  galvanic  6craseur  the  operation  is  simple  and  bloodless.  .  .  . 
The  surgeon  in  performing  it  is  only  called  upon  to  be  careful  to 
apply  the  wire  well  above  the  disease,  and  to  be  slow  in  the  screw- 
ing up  of  the  ecraseur,  having  previously  satisfied  himself  that  the 
battery  is  in  good  working  order,  and  that  the  wire  employed  is  at 
a  dull  red  heat.  On  the  completion  of  the  operation  a  catheter 
should  be  passed  and  left  in ;  and  as  the  wound  heals,  a  short  bougie 
should  be  introduced  into  the  orifice  of  the  urethra,  to  prevent  its 
subsequent  contraction.  With  attention  to  these  points,  there  is 
rarely  any  subsequent  source  of  trouble  to  be  looked  for.  lu  all  the 
cases  of  amputation  of  the  penis  (for  cancer)  that  I  have  ])erf()rmed, 
or  seen  performed,  much  comfort  has  followed  the  operation,  and 
with  the  galvanic  ecraseur  the  operation  is  so  satisfactory,  that  I  rec- 
ommend the  removal  of  the  organ  when  extensively  diseased,  even 
when  enlargement  of  the  inguinal  glands  exists,  on  account  ol"  the 
comfort  the  operation  affords." 

MISCELLANEOUS    USES    OF   THE    OALVANO-CAUTERY. 

The  caiifcry  lias  been  used,  as  first  suggested,  by  Dr.  Amussat, 
Jr.,*  for  I  lie  piifposo  of  destroying  (lu;  vitality  of  cystic  and  other 
tumors,  by  perforating  tliem  iu  several  |)laces  with  a  sliai'p  cauter- 
izer  at  a  wbite  heat.     Such  operations  are  generally  successful ;  but, 

*  Lninlon  Mrd.  Record,  Jammry  L'Slli,  1H74. 
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for  reasons  which  are  quite  obvious,  electrolytic  or  electro-catalytic 
treatment  in  such  cases  is  much  preferable. 

The  obliteration  of  varicose  veins,  is  another  operation  which  is  suc- 
cessfully performed  by  the  cautery.  The  vein  to  be  operated  upon 
being  fully  exposed,  the  platinum  loop  is  passed  around  it,  the  loop 
heated,  and  the  vein  severed.  This  is  generally  done  at  two  points 
in  the  course  of  the  vessel ;  that  is  to  say,  above  and  below  the  vari- 
cose part.     There  is  no  danger  of  phlebitis  or  pyaemia. 

Warts,  moles,  and  skin  exereseences,  of  all  kinds,  may  be  destroyed 
by  the  cautery;  but  from  what  has  before  been  said,  it  is  almost  need- 
less to  add  that  where  an  indelible  cicatrix  is  to  be  avoided,  treat- 
ment by  electrolysis  is  very  much  to  be  preferred. 


CHAPTER   XXXII. 

MECHANICAL   USES    OF    ELECTRICITY   IN    SURGERY. 

In  cases  of  partial  anchylosis,  the  farad ic  current  is  often  a  valu- 
able means  of  breaking  up  adhesions  of  an  affected  joint.  By  causing 
the  current  to  act  forcibly  on  the  muscles  that  flex  or  extend  the 
joint,  or  in  some  cases  on  both  sets  of  muscles  alternately,  we  can 
gradually  tear  up  the  adhesions  without  much  pain  to  the  patient, 
and  in  a  few  seances.  In  complete  anchylosis,  however,  this  is  not 
often  possible,  as  there  must  be  some  little  capability  of  motion  to 
expect  any  benefit  from  the  muscular  action. 

Adhesions  of  tendons  to  their  sheaths,  or  adhesions  of  muscular 
tissue  to  a  cicatrix,  may  be  broken  up  in  a  similar  manner.  One  of 
the  forms  of  deafness  curable  by  electricity  is  that  caused  by  adhe- 
sions in  the  middle  ear,  the  result  of  catarrhal  or  other  inflammatory 
disease.  The  mode  of  operating  on  this  condition  has  already  been 
fully  described  at  page  137.  The  faradic  current  is  the  form  to  be 
employed. 

Adhesions,  following  iritis,  have  been  treated  by  electricity  with, 
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it  is  said,  some  success ;  personally  I  have  never  used  it  for  this 
purpose.  I  must  say  that  I  have  no  doubt  if  a  faradic  current  could 
be  made  to  act  upon  the  iris,  that  is,  localize  the  action  of  the  poles 
on  two  points  of  the  muscle,  that  the  desired  eflPect  would  be  pro- 
duced ;  but,  practically,  I  do  not  think  that  this  is  possible. 


PART  VII. 
CHAPTER    XXXIII. 

ELECTRO-PHYSICS. 

There  is  nothing  so  absolutely  essential  to  the  electro-therapeu- 
tist as  a  thorough  knowledge  of  all  the  details  of  electro-physics,  and 
yet  there  is  no  department  in  medical  science  more  neglected.  In  a 
work  of  this  kind  it  is  impossible  to  present  to  the  readers  more  than 
the  leading  principles,  and  an  outline  of  the  relation  it  bears  to  electro- 
therapy and  surgery,  and  thus  give  the  student  the  knowledge  that 
he  has  much  more  to  learn.  It  is  a  deplorable  fact  that  there  has 
been  and  is,  far  more  blind  ignorant  experimenting  in  electro-therapy 
than  in  any  other  department  of  medicine,  and  most  of  it  owing  to 
the  utter  want  of  knowledge  of  the  first  principles  of  electro-physics 
by  medical  men.  Indeed,  socially  and  professionally,  I  have  met 
many  physicians  who  had  for  years  been  using  electricity  as  a  rem- 
edy (?),  who  really  did  not  know  how  to  vary  the  quantity  or  tension 
of  the  current,  and  positively  did  not  know  the  difference  between 
a  galvanic  battery  and  a  magnetic  machine.  In  these  pages  I  pur- 
pose merely  to  give  sufficient  of  the  subject  to  allow  a  correct  under- 
standing of  what  I  have  already  written,  and  to  more  clearly  eluci- 
date the  description  of  the  instruments  in  general  use,  hereafter 
described,  feeling  at  the  same  time  that  it  is  almost  unnecessary  to 
touch  upon  the  subject  at  all,  there  being  already  in  existence  so 
many  very  excellent  works  which  fully  detail  the  subject;  among 
which  I  might  mention  Electro-physies,  by  De  La  Rive;  Electricity, 
its  Theory  and  jSources,  by  Sprague ;  and  Electricity  and  Magnet- 
ism, by  Jenkin ;  all  of  which  should  be  studied  by  those  who  wish 
to  become  expert  electro-therapists;  and  no  general  practitioner  who 
desires  to  keep  up  with  the  knowledge  of  the  present  day  can  afford 
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to  be  otherwise  than  thoroughly  conversant  with  at  least  one  or  other 
of  the  books  mentioned. 

In  this  volume  we  have  only  alluded  to  the  use  of  two  forms  of 
current,  the  galvanic  current  and  the  faradic.  At  the  opening  pages 
one  mode  of  generation  of  the  galvanic  current  was  given  in  detail, 
and  the  generation  of  the  faradic  current  cursorily  mentioned.  I 
now  propose  to  go  over  the  subject  a  little  more  thoroughly,  as  far 
as  pertains  to  the  uses  of  electricity  in  medicine. 

The  galvanic  current  is  generated  by  the  chemical  action  of  a  fluid 
upon  two  metals  or  substances,  one  of  which  is  capable  of  being  dis- 
solved by  the  fluid,  and  the  other  not.  The  metal  acted  upon  is 
called  the  positive  element,  and  the  one  not  acted  upon  the  nega- 
tive. The  cup  or  vessel  holding  the  fluid  in  which  the  elements  are 
immersed  is  called  a  cell,  and  a  number  of  these  cells  and  elements 
constitute  a  galvanic  battery.  As  the  positive  element  dissolves, 
electricity  is  set  free  (provided  the  elements  either  touch  above  the 
liquid  or  are  joined  or  connected  with  each  other  by  a  substance  (say 
a  wire)  capable  of  conducting  electricity),  and  travels  towards  the 
negative  plate,  being  conducted  there  through  the  fluid;  the  negative 
plate  then  conducts  it  out  of  the  battery  to  the  wire  or  substance 
connecting  the  elements,  and  the  wire  conveys  it  to  the  positive  plate 
again,  so  that  it  will  be  readily  observed  the  current,  whether  in 
or  out  of  the  battery  cell,  always  flows  in  a  direction  from  positive 
to  negative.  The  junction  formed  between  the  elements  in  this 
manner  is  called  a  circuit,  and  the  parts  included  in  the  circuit  are, 
1st,  the  positive  element;  2d,  the  exciting  fluid;  3d,  the  negative 
element;  and,  4th,  the  conducting  substance  uniling  the  elements. 

Now  supi)osc  we  sever  the  wire  or  connection  between  the  ele- 
ments, in  other  words,  break  the  circuit;  the  current  no  longer  flows, 
nf)  longer  is  generated.  All  evidences  ol'  elicinieal  action  on  the 
positive  plate  cease,  but  as  soon  as  we  again  touch  the  severed  wires 
the  current  is  again  evolved  as  at  first,  and  the  eheinical  solution  of 
the  positive  element  proceeds.  The  amount  of  eleeli-icity  generated 
and  evolved  from  a  given  cell  in  a  given  time  may  be  varied  to  a 
great  extent  by  the  conductivity  of  the  mateiial  connecting  the  ele- 
ments; tl)is  we  will  allude  to  again  in  a  moment. 

J  have  sj)okcn  of  severing  the  wire  conneiling  the  elements.  In 
such  a  ease  the  extremities  of  the  wii-e  at  the  |)oint  of  severance  are 
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called  poles;  the  one  connected  with  the  positive  plate  is  called  the 
negative  pole,  and  the  wire  joined  to  the  negative  plate  the  positive 
pole.  The  reason  for  this  seeming  contradiction  of  terms  has  already- 
been  fnlly  explained  at  page  12,  and  need  not  be  entered  into  again. 
1  have  also  mentioned  the  fact  that  the  amount  of  chemical  action  in 
the  cell,  as  well  as  the  amount  of  electricity  generated  and  evolved, 
may  be  made  to  vary.  This  fact  may  be  best  explained  thus :  The 
wire  or  conducting  substance  connecting  the  elements  may  have  a 
greater  or  less  power  of  conducting,  and  hence  it  is  called  a  good 
conductor  or  a  bad  conductor,  as  the  case  may  be,  or  it  may  be 
spoken  of  as  having  greater  or  less  resistance  to  the  passage  of  the 
current.  Thick  wires  afford  a  more  ready  passage  to  the  current 
than  thin  ones  made  of  the  same  or  equally  good  conducting  mate- 
rial, hence  fine  wire  offers  the  greatest  amount  of  resistance.  These 
wires  or  substances  connecting  the  poles,  form  what  is  called  the 
external  resistance  of  the  circuit,  to  distinguish  it  from  the  resistance 
of  the  exciting  fluid,  which  is  called  the  internal  resistance.  I  have 
mentioned  that  when  the  wires  connected  with  the  poles  were  made 
to  touch,  the  action  of  the  battery  was  caused.  This  is  always  true, 
but  the  amount  of  action  may  be  made  to  vary  according  to  the  dif- 
ferences of  the  resistances ;  for  example,  we  will  state  as  a  fact,  that 
a  battery  is  generating  the  greatest  amount  of  electricity,  and  as  fast 
as  it  can,  when  the  external  resistance  equals  the  internal,  and  both 
are  at  a  minimum.  That  is  self-evident,  and  it  needs  but  little  re- 
flection to  see  that  if  the  external  resistance  be  increased  the  current 
does  not  flow  so  quickly,  and  if  the  internal  resistance  be  increased, 
as  by  moving  the  plates  farther  apart  in  the  liquid,  the  current  is 
not  generated  so  quickly  as  in  the  first  instance.  So  that  as  we  in- 
crease or  diminish  the  resistance  of  any  part  of  the  circuit  the  amount 
of  actual  current  traversing  that  circuit  in  a  given  time  varies  in  the 
inverse  ratio  of  the  resistance.  The  unit  by  which  resistances  are 
measured  in  this  country  and  in  Great  Britain  is  the  British  Asso- 
ciation unit  or  ohm.  In  Germany  Siemens's  unit  is  most  generally 
adopted.  The  latter  is,  perhaps,  the  most  accurate.  It  is  the  re- 
sistance of  a  column  of  mercury  at  the  freezing-point  of  water,  one 
meter  in  length,  and  one  millimeter  in  diameter.  The  former  is 
measured  by  an  alloy  of  platinum  and  silver,  and  is  about  one- 
twentieth  greater  than  Siemens's  unit.  ^ 
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Before  going  any  farther  with  the  subject  there  are  three  terms 
which  it  becomes  necessary  to  explain,  these  are  quantity,  intensity, 
and  electro-motive  farce. 

A  quantity  of  electricity  is  proportional  to  amount  of  the  positive 
element  consumed,  and  depends  upon  the  size  of  the  elements,  the 
strength  of  the  exciting  fluid,  the  electrical  affinity  of  the  elements, 
and  is  measured  by  the  amount  of  work  it  is  capable  of  doing;  for 
instance,  a  veber  of  electricity,  which  is  a  unit  of  quantity,  is  capo.- 
ble  of  decomposing  .00142  of  a  grain  of  water. 

Intensity  is  spoken  of  as  representing  the  amount  of  power  which 
the  current  exerts  in  overcoming  the  resistance  which  it  has  to  pass 
through.  The  intensity  of  a  current  is,  according  to  Ohm's  law, 
equal  to  the  electro-motive  force,  divided  by  the  sum  of  the  resistance 
of  the  circuit,  and  is  expressed  by  the  following  equation  : 

E 


1  = 


R  +  r. 


For  the  present,  to  avoid  technical  ditliciilties,  we  will  suppose 
that  the  intensity  of  a  current  and  the  electro-motive  force  mean 
the  same  thing,  only  that  the  electro-motive  force  represents  the 
force  of  the  energy  generated  in  the  battery,  reckoned  from  the 
positive  plate,  supposing  that  no  circuit  existed,  if  sucli  a  thing 
can  be  imagined,  and  intensity  is  the  amount  of  energy  with  which 
the  curr(!nt  is  propelled  through  the  circuit  outside  of  tlic  buttery. 

This,  though  not  absolutely  correct,  will  answer  all  practical 
])urposes.  The  unit  of  electro-motive  force  is  caliccl  a  volt,  and 
practically  C([uals  the  force  of  one  Paniell's  cell.  To  increase  the 
intcnsit}'  of  current  we  use  a  numl)er  of  cells,  the  positive  element 
of  one  cell  being  united  to  the  negative  of  the  next,  and  so  on, 
leaving  a  positive  at  one  end  of  the  scries,  and  a  negative  at  (he 
other,  free  to  form  the  ultimate  poles. 

When  the  hiiiuan  bodv  oi'  :mv  jiorlion  of  il  is  incliidcil  in  ijie 
circuit,  it  is  generally  essential  tli;il  a  iiiiinl)cr  of  ci'lls  be  used,  as 
the  resistance  of  any  tissue  in  (he  body  is  very  great,  indeed,  several 
million  times  greater  than  anv  of  (he  me(als.  Sonu'  tissues  of  the 
bodv,  iiowever,  (•ondue(  nuich  l)r(|cr(han  odicrs;  when,  (liereCore, 
wc  wish  to  pass  a  current  through  a  |)art  wiiieh  is  a  good  conductor, 
and  when  the  circuit  is  short,  we  do  not  use  so  many  cells  to  produce 
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the  same  efFect  as  when  the  opposite  eonclition  exists.  The  differences 
of  conductibility  of  the  tissues  are  about  as  follows,  the  highest 
numbers  representing  the  highest  resistances: 

Fat, 75* 

Bone, 100 

Skin, 100 

Nerve, .         .10 

Muscle, ,         .  6 

Cartilage, 20 

Tendons, 20 

The  eye,       ........  4 

From  this  it  will  be  seen  that  the  eye  conducts  twenty-five  times 
better  than  skin  or  bone ;  nerve  tissue  ten  times  ;  muscular  structure 
about  sixteen  times,  and  so  on.  This  fact  ought  to  form  at  least  one 
factor  to  guide  us  in  the  intensity  of  the  current  it  is  necessary  to 
use  in  electrizing  these  parts. 

It  will  probably  be  noticed  in  the  preceding  table  that  the  best 
conductors  are  the  tissues  which  contain  the  greatest  amount  of  water 
and  saline  ingredients;  this,  in  a  measure,  accounts  for  the  fact  that 
young  persons  are  better  conductors  of  electricity  than  old.  To  in- 
crease the  quantity  of  the  current  w^e  either  use  larger  elements,  or 
else  immerse  them  more  deeply  in  the  exciting  fluid,  or  we  can  cou- 
ple the  cells  positive  to  positive,  and  negative  to  negative,  using  the 
free  element  at  each  end  of  the  series  for  our  ultimate  poles. 
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EXPLANATIONS    OF    TERMS,    ACCESSORY    INSTRUMENTS,    ETC. 

Rheostat — Both  quantity  and  intensity  may  be  reduced  by  in- 
creasing the  resistance  of  the  circuit,  which  may  be  done  by  causing 
the  current  to  pass  through  an  extra  or  accessory  circuit  (also  called 

*  These  numbers  represent  the  conductivity  of  living  tissue,  as  dry  dead  bone, 
stin  and  fat  are  as  much  non-conductors  as  dry  wood,  and  during  life  merely 
conduct  through  the  amount  of  water  and  saline  substances  held  in  solution,  as 
in  the  blood,  sweat,  etc. 
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a  shunt),  or  by  making  the  same  circuit  longer,  as  by  making  it  pass 
through  an  amount  of  fine  wire,  water,  plumbago,  or  other  badly 
conducting  material.  The  instrument  for  this  purpose  is  called  a 
rheostat  (from  ^piiu  to  flow,  and  l—rju.'.  to  stand  before),  and  is  a  most 
useful  instrument  in  electro-therapy.  It  may  be  graduated  from 
one  to  several  thousand  ohms,  and  insures  great  accuracy  in  the  use 
of  the  galvanic  current.  Brenner's  rheostat  is  a  number  of  coils  of 
insulated  German  silver  wire,  inclosed  in  a  box,  on  top  of  which  is 
a  regulator,  by  which  any  one  or  an}'  combination  of  these  coils  can 
be  included  in  the  circuit.  I  am  now  experimenting  on  the  use  of 
plumbago  as  a  means  of  introducing  large  resistances  in  the  circuit. 
So  far  as  I  have  used  it,  it  answers  the  purpose  admirably,  and  a 
rheostat  made  witli  it  can  be  manufactured  at  a  much  lower  price 
than  one  with  German  silver  coils. 

Density. — Density  of  current  is  a  term  which  expresses  the  degree 
to  which  a  current  is  concentrated  at  a  given  point,  and  is  thus  ex- 
plained by  Lincoln.*  "  In  entering  a  public  building,  a  crowd 
grows  thicker  as  the  passage  narrows;  so  in  passing  tlirough  a  con- 
ductor of  any  sort,  the  electric  current  grows  denser  as  the  conductor 
is  made  smaller." 

Anode. — A  term  sometimes  used  to  denote  the  positive  pole  of 
the  battery,  from  '«va  upwards,  and  '"'J'>t  the  way,  used  to  express 
the  way  in  which  the  current  ascends  from  the  battery. 

Cathode,  tlie  negative  pole  of  the  battery,  from  the  Greek  y.aza 
downwards,  and  'o'W?;  expressive  of  the  downward  flow  of  tiie  cur- 
rent towards  the  end  of  the  circuit, 

Rhcntome  is  the  name  of  the  instrument  used  to  interrupt  the  cur- 
rent from  the  Greek  V'-"*  to  flow,  and  niiyu)  to  cut.  This  npi>aratus 
is  made  in  a  variety  of  ways;  sometimes  clockwork  is  used,  by 
which  the  number  of  interruptions  per  second  may  be  graduated 
with  great  precision  ;  this  instrument  is  considered  invahiable  by 
some  physicians;  others  jirefcr  one  made  to  work  by  an  extra  battery 
cell  ami  magnet;  and  others  again  coDJine  themselves  to  a  simple 
interrupter  attached  to  the  handle  of  the  electrode,  and  made  to 
move  by  jiressure  and  release  of  the  linger.  All  these  are  useful  in 
tlicii-  wav,  hilt  the  simple  I'oriii — that  altaelied  lo  llie  liamlle — is  the 
one  most  ofien  n  ipiired. 

*  Op.  fit.,  p.  "Jit. 
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The  Rheotrope  is  a  contrivance  by  which  the  direction  of  tlie  cur- 
rent is  instantly  reversed,  and  is  derived  from  'pio^  and  rfmzio  to  turn. 

Galvanoscope,  Oalvanometer.  The  influence  of  the  galvanic  cur- 
rent in  deflecting  the  needle  of  the  mariner's  compass  has  been  briefly 
spoken  of. 

When  the  conducting  Nvires  from  the  poles  of  a  battery  are  passed, 
one  above  and  one  below,  and  in  close  proximity  to  a  mounted  mag- 
netic needle,  the  needle  becomes  deflected  from  its  natural  position ; 
the  deflection  varying  in  degree  according  to  the  strength  of  the  cur- 
rent. Such  a  contrivance  is  called  a  galvanoscope,  and  is  used  as  a 
rough  guide  to  indicate  the  presence  of  electricity,  and  the  direction 
in  which  the  current  flows.  This  fact  is  the  basis  on  which  the  gal- 
vanometer is  made.  To  measure  a  current  of  large  quantity,  small 
intensity,  and  slight  resistance,  a  flattened  coil  made  of  a  few  turns 
of  thick  wire  is  introduced  into  the  circuit  in  such  a  way  that  the 
needle  swings  freely  in  the  magnetic  field  formed  by  the  wires  of 
the  coil  passing  aboye  and  below  the  needle,  and  at  the  same  time 
parallel  to  its  natural  position.  The  instrument  is  mounted  with  a 
dial  on  which  are  marked  degrees,  or  fractions  of  a  degree,  whereby 
to  denote  and  record  the  amount  of  deflection.  For  the  measure- 
ment of  currents  which  are  intense,  small  in  quantity  and  of  con- 
siderable resistance,  a  coil  composed  of  a  great  number  of  turns  of 
fine  wire  is  necessary  ;  such  a  coil  is  called  a  multiplier,  because  it 
multiplies  the  number  of  times  the  current  passes  around  the  needle. 
Two  or  three  coils  made  of  different  thicknesses  and  length  of  wire 
may  be  made  w^th  the  same  galvonometer  in  such  a  way  that  by  a 
switch  any  one  of  them  may  be  at  pleasure  included  in  or  excluded 
from  the  circuit.  These  constitute  the  most  simple  forms  of  gal- 
vanometers, and  may  be  made  sufficiently  accurate  to  suit  all  the 
wants  of  the  general  practitioner. 


CHAPTEE    XXXV. 

KINDS   OF   BATTERIES  TO  USE. 

As  we  have  already  mentioned,  the  galvanic  current  is  generated 
by  chemical  decomposition,  that  the  strength  of  the  current  varies 
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in  the  direct  ratio  of  the  amount  of  that  chemical  decomposition  and 
the  electrical  affinity  of  the  elements.  From  this,  as  may  be  readily 
imagined,  we  have  an  infinite  variety  of  battery  cells,  all  differing 
from  each  other  in  electro-motive  force;  and  yet  how  often  do  we 
hear  a  physician  say  he  used  so  many  cells  in  treating  a  certain  dis- 
ease! Knowing  the  number  of  cells  gives  us  no  indication  of  the 
intensity  of  a  current,  unless  we  know  the  kind  of  cells,  size  of  ele- 
ments, strength  of  fluids,  etc. ;  for  instance,  one  Grenet's  cell  equals 
in  electro-motive  force  nearly  four  Smee's  cells,  so  if  a  man  tells  us  he 
used  a  current  from  twenty  cells,  we  cannot  tell  within  four  hundred 
per  cent,  of  the  dose  administered.  Now  I  do  not  propose  to  de- 
scribe all  of  the  varieties  of  battery  cells  that  have  been  invented  (a 
description  of  these  will  be  found  in  detail  in  the  works  on  electro- 
physics  before  alluded  to),  nor  do  I  purpose  going  into  the  chemical  ac- 
tion and  reaction  that  occurs  in  each  cell.  Any  student  understanding 
chemistry  can  readily  work  this  out  for  himself  from  the  data  given 
in  the  following  pages.  But  all  the  battery  cells  that  have  been 
found  to  possess  special  advantages  in  therapeutics  I  here  give  a 
short  description  of,  sufficient  to  give  the  reader  an  understanding  of 
the  special  value  of  each.  Galvanic  batteries  are  divided  into  two 
classes,  constant  and  inconstant.  Inconstant,  means  that  the  bat- 
tery, when  freshly  charged,  starts  with  a  definite  amount  of  E.  jNI.  F., 
but  as  the  positive  plate  becomes  dissolved  by  the  acid  of  the  ex- 
citing fluid,  the  fluid  becomes  saturated  with  the  resultant  salt,  and 
consequently  becomes  less  acid  and  less  active,  thereby  becoming 
gradually  a  poorer  conductor,  and  so  the  E.  M.  F.  grows  less  and 
less,  and  finally  ceases.  But  there  is  another  cause  for  diininutlon 
of  E.  M.  F.  All  single  fluid  batteries  evolve  hydrogen,  and  the 
bubbles  of  hydrogen  as  they  come  from  the  positive  plate  stick  fast 
on  the  iKtgative,  tlicrcby  (liiniiiisliini^'  tlic  surliicc  exposed  to  the  fluid, 
and  jiroducing  what  is  technically  known  as  polarization.  All  bat- 
teries l/iaf  set  hi/drof/en  free  (ire  hiconsfauL  All  hafferlex  fluit  do  not 
.sr/  /if/driji/ciifrcCj  1)1(1  cdiisc  it  to  effect  a  chvinical  conibinntioii  iritli  some 
oilier  std>st(viice,  arc  covstaid. 

Constancy,  as  applied  to  batteries,  means  a  continuance  of  the 
same  electro-motive  force  as  long  as  any  exciting  fluid  remains  in 
the  cell.  Such  badcrics  arc  g(>nerally  two  fluid  batteries,  that  is, 
have  a  separate  fluid  in  contact  with  each  element,    in  such,  the  ele- 
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ments  are  either  separated  by  a  porous  diaphragm,  which  permits 
of  free  endosmosis  and  exosmosis,  or  else,  the  fluids  are  separated  by 
gravitation. 

The  following  table  shows  the  most  approved  forms  of  batteries 
for  therapeutic  purposes,  and  gives  the  accurate  electro-motive  force 
of  each  as  compared  with  Daniell's,  which  is  taken  as  the  standard : 
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Carbon. 

Solution  of  bichromate  of  potash 
and  dilute  sulphuric  acid. 

I 

2.03 

Bunsen,    .     .     . 

11 

11 

Carbon  in   porous  cell,  with   bi- 
chromate of  potash  and  sulph. 
acid   solution.     Zinc    in   outer 

cell,  with  dilute  sulph.  acid. 
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1.97 

Marie  Davy,  I. 
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Bisulph.  mercury  and  water. 
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Marie  Davy,  II. 
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Silver. 

Chloride  of  silver  in  porous  cell, 
on  positive,  moistened  with  salt 
and  water.   Outer  cell,  suit  and 

water  on  negative. 
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1.02 

LeClanche,  .     . 

11 

Carbon  with 
manganese 
peroxide. 

Solution  of  sal  ammoniac. 

I 

1.56 

Byrne,      .     .     . 

11 

Platina  and 
copper. 

Bichrom.  potash  and  sulph.  acid. 

c 

1.99 

For  therapeutical  purposes  a  constant  battery  is  by  all  means  the 
most  preferable,  as  by  it  we  can  regulate  the  dose  with  precision.     It  is 
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always  ready  for  action,  and  requires  but  little  care  as  far  as  empty- 
ing and  refilling  are  concerned,  and  of  all  constant  batteries  some 
modification  of  Daniell's  elements  answers  best.  The  human  body 
being  a  poor  conductor,  transmits  but  a  small  quantity  of  current, 
consequently  the  cells  need  not  be  large,  and  the  amount  of  internal 
resistance  is  no  object,  as  long  as  it  is  not  greater  than  any  portion 
of  the  body  that  might  be  included  in  the  circuit,  and,  indeed,  it  is 
almost  practically  impossible  that  such  a  resistance  could  be  intro- 
duced into  any  ordinary  battery  cell.  For  surgical  purposes,  as  for 
electrolysis,  we  require  a  battery  which  gives  more  quantity,  and  in 
which  the  internal  resistance  is  not  great,  and  in  ordinary  opera- 
tions constancy  is  not  absolutely  essential.  Almost  any  of  the  cells 
mentioned  are  suitable.  For  galvano-cautery  we  must  have  a  bat- 
tery possessed  of  large  quantity,  moderate  electro-motive  force,  and 
small  internal  resistance,  as  in  cautery  operations  only  a  small  exter- 
nal resistance  has  to  be  overcome.  We  can  to  a  nicety  calculate 
the  amount  of  current  that  is  necessary  for  such  work.  To  illustrate 
the  matter:  A  platinum  loop,  No.  20  Stubbs's  gauge,  requires  exactly 
a  current  of  fourteen  vebers  quantity,  and  eight  volts  intensity,  to 
heat  it  sufficiently  for  operating.  Finer  wire  requires  of  course  less 
quantity,  and  shorter,  less  intensity.  To  give  the  directions  for 
arriving  at  the  results  of  such  calculations  would  necessitate  going 
much  deeper  into  the  subject  of  electro-physics  than  is  the  aim  of  this 
work,  but  the  student  who  wishes  to  fully  understand  the  subject 
will  find  everything  relating  to  it  in  the  work  of  De  La  Rive,  already 
alluded  to.  I  have  said,  for  purely  therapeutical  purposes  I  preferred 
some  modification  of  Daniell's  cell;  of  these  I  will  mention  two, 
which,  in  my  opinion,  suri)ass  all  others.  They  are  the  TTill  cell, 
as  shown  in  the  cut.  Fig.  o7,  in  which  the  liuid  in  coulact  with  the 
copper  is  separated  from  that  on  the  zinc  by  gravitation  ;  anil  the 
Siemens  and  Halske  cell,  as  manufactun'd  by  the  (Jalvano-Faradic 
Company  of  this  city,  which  has  a  porous  diaphragm  of  clay  biscuit, 
aufl  alsf)  a  patching  of  j)a])ier  machC"  around  the  zinc,  which,  besides 
acting  as  a  sj)onge  to  hold  the  l)attery  fluid,  and  keep  it  from  spilling, 
also  diminishes  the  quantity  of  electricity  set  free,  by  increasing  the 
internal  resistance  of  the  cell.  The  former,  of  course,  can  only  be 
used  for  a  stationary  battery,  as  the  least  jar  or  movement  mixes  the 
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fluids,  which  at  once  destroys  the  action  of  the  apparatus.     The  latter 
is  equally  adapted  for  both  stationary  and  portable  purposes. 


Fig.  37. 


So  far  we  have  spoken  only  of  the  construction  of  the  battery 
cells.  There  are  many  other  parts  of  the  galvanic  battery  the  con- 
struction of  which  is  of  importance  to  the  physician.  They  are,  the 
case  in  which  the  cells  are  contained  ;  the  regulator,  by  which  any 
number  of  cells  can  be  introduced  into  the  circuit  or  excluded  from 
it.  If  a  portable  battery,  the  means  by  which  the  fluid  is  prevented 
from  spilling  during  carriage,  the  means  of  immersing  the  plates, 
and  a  great  variety  of  other  points.  Every  galvanic  battery  for 
therapeutical  purposes  should  be  provided  with  :  1st.  A  regulator,  by 
which  any  number  of  cells  can  be  introduced  at  pleasure  into  the 
circuit,  one  cell  at  a  time.  2d.  A  rheotrope,  so  that  the  poles  can  be 
instantly  reversed.  3d.  A  galvanometer ;  and  4th.  A  rheostat.  If 
for  portable  purposes  the  case  should  be  strong,  and  at  the  same 
time  light.  Hard  rubber  cells  are  obviously  preferable  to  glass  or 
porcelain.  If  an  inconstant  battery  is  used,  it  should  be  provided 
with  a  ready  means  of  raising  and  lowering  the  elements  out  of  and 
into  the  cells ;  and  also  a  hydrostat,  or  means  of  preventing  the  fluid 
spilling  during  transportation.  To  this  may  be  added,  if  the  taste 
or  judgment  of  the  physician  advise  it,  a  rheotome,  or  automatic 
current  interrupter.  Such  an  instrument  is  shown  in  the  cut.  Fig. 
38,  manufactured  by  the  Galvano-Faradic  Company  of  this  city ; 
and  in  Fig.  39,  one  made  by  Fleming  &  Talbot,  of  Philadelphia. 
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In  the  first  the  cells  are  introduced  into  the  circuit  by  means  of  a 
switch  ;*  in  the  second,  by  means  of  a  tight-fitting  tag  on  the  end 
of  the  electrode  cord,  inserted  into  a  binding  post  on  one  of  the 
elements  of  each  cell,  which  can  be  lifted  or  immersed  in  sections  of 
ten.     With  the  first-mentioned  apparatus,  either  constant  (Siemens 


Fig.  38. 


-\i^^' 


and  Ilalske),  or  inconstant  (Grenet's)  cells  arc  furnished,  to  suit  the 
])urchasor;  in  the  latter,  Grenet's  cells  are  solely  used.  They  are 
both  valuable  instruments,  howev'er,  and  for  electrolytic  operations, 
where  portability  is  desired,  either  of  these  instruments,  furnished 
with  the  zinc  carbon  elements,  is  as  near  perfect  as  any  ajiparatus  of 
the  kind  can  be.  For  purely  therapeutical  purposes,  il)r  reasons 
before  given,  I  much  prefer  the  Siemens  and  Ilalske  modific^ition 


*  Oilier  iinungements  for  raising  or  lowering  tho  olonionts,  h.s  ii  .screw,  wind- 
lass, or  ratchet,  may  be  used;  and,  for  increasing  or  diminisliiinj;  llic  luiinhi'r  of 
cells  in  thn  circuit,  a  slidn  nifiy  be  ompl<iyi'd,  or  iiiiy  (•tluT  mcclumirMi  dcvico, 
accord iiii^Mn  llie  tasto  of  tin'  iiivrnlnr  or  niiHiurMcluicr.  Tlic  two  instriiinciits 
just  dcscribfjci  are  iiicnli()ni'<l  us  Ix-iiig  in  my  csliiniilinu  iiii>ii'  iirrfrcl  mid  .■^iiiiplt! 
than  any  other  portable  batteries  1  have  yet  scrii. 
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of  cell,  as  in  the  first  instrument.  Both  instruments  can  be  made 
with  any  number  of  cells  that  may  be  required.  The  E.  M.  F.  of 
the  zinc  carbon  cell,  when  used  with  bichromate  solution,  is  just 
double  that  of  the  Siemens  and  Halske  element;  so  that,  where  we 
would  want  one  of  the  former,  M'e  require  two  of  the  latter.     The 


Fio. 


quantity  of  the  zinc  carbon  cell  multiplies  by  many  times  that  of  the 
Siemens  and  Halske  element;  that  is,  of  course  supposing  that  the 
elements  in  each  case  expose  the  same  area  of  surface  to  the  respective 
exciting  fluids.  Should,  however,  the  zinc  carbon  element  be  ex- 
cited with  dilute  sulphuric  acid,  instead  of  the  bichromate  solution, 
the  E.  M.  F.  becomes  reduced  to  one-fourth;  so  that  one  cell  with 
zinc  carbon  elements,  excited  by  bichromate  fluid,  is  equal  in  E.  M. 
F.  to  four  of  the  same  cells  excited  by  sulphuric  acid  aud  water. 

17 
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CAUTERY   BAriERIES. 

For  the  purpose  of  heating  wire,  we  require,  as  before  mentioned, 
a  battery  of  entirely  different  construction  from  that  used  to  exer- 
cise effects  on  the  animal  economy.  It  must  be  distinctly  borne  in 
mind  that  the  current  used  for  heating  metal  in  cautery  operations 
is  used /or  that  purpose  only,  and  that  the  current  does  not  exercise 
any  effect  whatever  on  the  part  with  which  the  cauterizcr  is  brought 
into  contact,  except  through  the  influence  of  the  heat  produced  in 
the  metal.  Could  the  metal  be  heated  and  kept  hot  when  brought 
into  contact  with  the  flesh,  by  any  other  means,  it  would  answer  the 
purpose  just  as  well  as  electricity.  It  may  seem  useless  to  many  to 
state  this  fact ;  my  only  reason  for  doing  so  is,  that  the  operation  of 
galvano-cautery  and  electrolysis  are  so  often  confounded  one  with 
the  other  by  medical  men  who  have  not  given  much  attention  to  the 
subject. 

Tiiere  have  been,  from  time  to  time,  brought  to  the  notice  of  the 
profession  various  apparatus  for  the  purpose  under  consideration. 
There  are  only  two,  however,  that  practically  are  worth  consider- 
ing;  those  are  Byrne's  battery  and  Piffard's  modification  of  the 
platinum  zinc  battery. 

Byrne's  Battery. — The  following  dcscrijition  of  this  perfect  little 
apparatus  I  give  in  as  nearly  tiie  inventor's  own  words  as  possible: 

It  embodies  in  its  construction  a  newly-invented  negative  plate, 
whereby  the  advantage  of  a  platinum  surface,  which  is  very  highly 
electro-negative,  is  combined  with  the  advantage  of  a  copjicr  plate, 
which  is  eminently  conductive. 

J>y  this  combination  an  intense  action  is  produced,  with  nuich  less 
resistance  than  in  any  other  negative  plate;  consiujucntly  a  greater 
quantity  of  current  is  developed,  and  ol"  course,  thereby  greater  heat- 
ing effect.  This  negative  plate  consi.sts  ol"  a  sheet  ol'  platinum,  at- 
tached by  its  wliolo  surface  on  one  sid(!  to  a  |)latc  of  cojjper,  and  the 
co[)per  in  its  turn  is  backed  l)y  a  thin  slu<et  of  lead,  which  is  var- 
nished, so  thai  only  (he  j)l:ilinnin  rnccnrilie  plate  is  cxj)osed.  A 
sin^-le  cell,  composed  oi"  two  of  tlicsc  plales,  willi  a  zinc  plate  for 
the  j)ositivc  between,  innncix'd  in  bichromate  battery  lluitl,  and 
exposing  twenty-two  sipiare   inches  of  surface  to  the  action  of  the 
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fluid,  gives  an  E.  M.  F.  of  1.99,  and  a  quantity  equal  to  that  of 
about  thirteen  Daniell's  cells,  with  an  internal  resistance  of  about 
half  an  ohm.  The  cautery  battery  is  composed  of  four  such  cells, 
and  the  electro-motive  force  when  united  for  intensity,  is  7.96.  By 
means  of  screws  on  the  rubber  platform,  to  which  the  elements  are 
attached,  it  can  be  arranged  so  that  the  quantity  can  at  any  time  be 
doubled  at  a  sacrifice  of  half  the  electro-motive  force.  This  is  a  great 
acquisition,  as  by  its  means  we  can  heat  thicker  wire,  such  as  knives 
and  burners  are  made  of,  which  are  short,  and  do  not  require  so 
much  electro-motive  force  as  the  long  wire  used  in  the  loop. 

The  heating  power  of  this  apparatus  is  very  great.  When  com- 
bined for  intensity,  it  will  heat  sufficiently  for  operating  18  inches 
of  No.  18  platinum  wire.  When  combined  for  quantity,  about 
half  that  length  of  double  the  diameter. 

So  far  as  we  have  described  the  instrument,  it  is  inconstant,  and 
would  polarize  almost  immediately  on  the  circuit  being  closed  on 
so  small  a  resistance  as  a  wire  loop  or  burner,  so  that  the  wire  would 
not  remain  hot  more  than  a  few  seconds.  To  obviate  this  defect  a 
rubber  bulb  provided  with  tubes,  one  for  each  cell,  is  used  to  blow, 
air  through  the  fluid,  keeping  it  in  a  constant  state  of  commotion, 
and  thus  preventing  hydrogen  bubbles  forming  or  remaining  on  the 
face  of  the  negative  plate.  This  arrangement  changes  the  incon- 
stant battery  into  a  constant  one,  without  at  all  increasing  the  in- 
ternal resistance,  or  lessening  its  action  in  any  way.  It  may  be  used 
for  the  most  tedious  surgical  operation  without  any  appreciable  loss 
of  strength.  The  instrument,  which  is  inclosed  in  a  mahogany  box, 
and  measures  8J  x  7J  x  4|  inches,  is  shown  in  the  following  cut, 
Fig.  40. 

The  Piffard  Cautery  Battery  consists  of  six  cells.  Each  cell  has  a 
thin  plate  of  platinum  for  the  negative  element,  which  is  suspended 
between  two  plates  of  zinc,  bichromate  fluid  forming  the  exciting 
raediuna.  It  is  of  about  the  same  electro-motive  force  as  Byrne's 
instrument,  the  two  additional  cells  being  needed  on  account  of  the 
greater  resistance  of  the  thin  platinum  foil.  The  blower  is  not  used 
in  this  battery,  polarization  being  avoided  by  rocking  the  platform 
to  and  fro,  and  thus  moving  the  elements  attached  to  it  in  the  liquid, 
which  on  each  movement  flows  freely  through  the  holes  in  the  zinc, 


250 


CAUTERY    BATTERIES. 


and  so  washes  the  hydrogen  bubbles  as  they  form  from  the  surface 
of  the  platinum. 

It  can  be  combined  for  quantity  or  intensity  by  the  same  arrange- 
ments as  Byrne's  battery,  and  has  about  the  same  heating  power. 


Fig.  40. 


The  Hynio  Cauuiy  B  ittery. 


It  is  about  double  the  size,  eadi  cell  holding  about  three  times  the 
quantity  of  fluid.  The  objection  that  has  been  made  to  it  is,  that 
on  account  of  its  greater  internal  resistance  and  large  zinc  surface,  the 
fluid  becomes  heated. 

I  do  not  think  this  a  serious  objection,  as  this  fact  in  itself  tends 
to  lessen  that  resistance,  as  fluids  when  warm  conduct  better  than 
when  cold.     The  instrument  is  shown  in  i^^ig.   II. 

Although  I  give  preference  to  Dr.  Hy rue's  battery,  having  many 
obvious  advantages,  among  which  I  may  mention  lightness,  com- 
pactness, lesser  consumption  of  lliiid,  elc,  I  must  say  that  no  opera- 
tion can  be  performed  with  one  that  cannot  be  done  with  the  other. 

No  battery  can  remain  absolutely  perfect,  as  part  of"  it  is  being  con- 
sum('d  all  the  time  it  is  in  action,  and  from  splashes  of  lluid  on  the 
connection'^,  and  other  causes,  tlie  most  siin|)lv  eonstrnclcil  instru- 
ment is  lial)Ic  to  get    out  of  order.      1  )r.  Uvrne,  in  his  book  already 
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quoted,  says  :  "  It  will  be  found  impossible  to  construct  any  galvano- 
electric  apparatus  which  may  not  occasionally  become  defective, 
either  by  accidental  displacement  of  some  of  its  parts,  or  imperfec- 
tions resulting  from  use,  etc Consequently,  no  surgeon  can 


Fig.  41. 


The  Piffard  Cautery  Battery. 

hope  to  succeed  in  the  practice  of  electro-cautery  unless  when  diffi- 
culties arise,  as  in  the  case  of  not  obtaining  sufficient  heat,  he  is  not 
only  competent  to  fully  appreciate  and  understand  the  nature,  causes, 
and  extent  of  such  interruptions,  but  also  possessed  of  a  certain 
amount  of  mechanical  aptitude,  so  as  to  enable  him  to  remedy  the 
defect.  Indeed  I  have  no  hesitation  in  stating  that  these  conditions 
are  essential  to  success,  and  cannot  safely  be  dispensed  with,  because, 
though  certain  rules  can  be  laid  down  concerning  the  general  man- 
agement of  batteries,  and  even  specific  directions  given  as  to  the 
proper  method  of  conducting  cautery  operations,  nothing  short  of  a 
tolerably  exact  scientific  knowledge  of  the  whole  subject  will  suffice 
to  overcome  unavoidable  obstacles." 

This  is  absolutely  true,  not  only  of  galvano-cautery,  and  cautery 
batteries,  but  of  every  department  in  electro-therapy  and  surgery, 
and  of  the  instruments  used  in  these  several  departments. 
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A  CURRENT  flowing  from  a  battery  cell,  or  cells,  made  to  traverse 
a  wire  which  is  coiled  around  and  made  to  inclose  a  bar  of  soft  iron, 
causes  a  momentary  current  in  the  coil,  at  each  break  of  the  circuit, 
infinitely  more  intense  though  less  in  quantity  than  that  generated 
in  the  battery,  and  flowing  in  the  opposite  direction  to  that  of  the 
generating  force,  and  if  over  this  coil  be  wound  another  coil  of  finer 
wire,  entirely  insulated  from  the  first,  another  current  is  caused  to 
flow,  at  the  break  of  the  current,  in  the  opposite  direction  to  that  of 
the  first  coil,  and  in  the  same  direction  as  that  of  the  battery  cell ; 
at  the  make  of  the  circuit,  in  the  same  direction  as  that  of  the  cur- 
rent from  the  first  coil,  and  in  the  opposite  direction  to  that  of  the 
battery;  and  so  on  we  may  suporimj)08e  coil  over  coil,  and  in  each 
instance  we  induce  a  new  current  in  the  last  added  coil,  infinitely 
more  intense  than  the  last,  at  the  break  or  intcrruptit)n  of  the  circuit, 
and  equal  to  the  current  of  the  last  coil  at  the  make. 

So  we  have  a  momentary  to  and  fro  current  as  long  as  the  circuit 
continues  to  be  interrupted. 

Another  effect  of  this  experiment  is,  tlial  the  bar  of  soft  iron,  some- 
times called  the  core,  becomes  magneti/ed  during  the  continuance  of 
the  generating  fi)rce,  and  loses  its  magnetism  at  each  discontinuance. 
This  fact  is  made  use  of  in  a  way  which  we  shall  see  jM-eseutly. 

'J'his  maernetism  varies  in  stren(>;th  in  the  direct  ratio  of  the  num- 
ber  of  turns  of  the  wire  around  the  core.  In  other  words,  the 
longer  the  wire  of  the  coil  the  more  intensely  magnetic-  the  core  be- 
comes, and  (he  more  inlcnsc  nml  dense  (he  cni'i'cnt  iiuhiceil ;  although 
the  resistance  of  a  h>ug  coil  is  manifestly  greater  than  a  short  one. 
Tills  would  seem  to  contradict  the  law  previously  given,  as  regai'ds 
galvanic  currents,  vi/.,  that  i  ,^  [  ^,  A  moment's  refieetiou  will, 
liowever,  explain  this  seeming'  cont  i-adici  ion.  We  nnist  ri'collect 
we  have  an   exii'a  force  generating  the  induced   current,  and    (hat  is 
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the  magnetism  set  free  from  the  core ;  and  as  I  explained  just  now, 
the  greater  the  magnetic  force  the  more  intense  the  current  induced; 
but  in  order  to  make  the  magnetic  force  strong,  the  number  of 
turns  around  the  core  must  be  many.  So  although  the  resistance  to 
the  primary  battery  current  becomes  greater  at  every  additional 
length  of  wire  added  to  the  coil,  still  the  power  added  to  the  magnet 
more  than  makes  up  for  it.  For  these  principles  we  are  indebted  to 
the  researches  of  Faraday,  and  after  him  currents  generated  in  this 
way  are  called  faradic,  and  the  use  of  this  current  faradization. 

Most  of  what  is  useful  iu  electrical  science  outside  of  therapeutics 
owes  its  origin  to  the  facts  just  stated;  and  in  therapeutics  the  in- 
duced current  is  used  at  least  twice  as  often  as  the  primary  or  gal- 
vanic. It  is  evident  that  upon  the  principles  laid  down,  almost  an 
endless  variety  of  electro-magnetic  machines  might  be  constructed, 
differing  from  each  other  in  quantity,  intensity,  density,  magnetic 
force,  frequency  of  interruptions  of  circuit,  etc.,  etc.  Indeed  there 
are  infinite  variety  of  induction  machines  on  the  market  at  the 
present  day,  some  of  them  meeting  most  of  the  requirements  of 
every-day  practice,  some  of  them  sadly  defective.  Few  of  them, 
however,  fulfil  all  requirements  of  electro-therapeutics. 

An  induction  machine  must  consist  essentially  of  six  parts : 

1st.  The  primary  source  of  power,  i.  e.,  the  galvanic  cell  or  cells, 
which  must  be  reliable,  sufficiently  constant,  and  must  generate  a 
current  suitable  in  quantity  and  E.  M.  F.  to  the  size  and  length  of 
wire  composing  the  primary  coil. 

2d.  The  primary  coil  or  helix,  which  must  be  made  in  proportion 
to  the  quantity  and  E.  M.  F.  of  the  inducing  current.  The  larger 
the  M'ire  the  larger  the  quantity  of  current.  Surrounding  this,  but 
in  no  way  touching  it,  is  wound — 

3d.  The  next  or  secondary  coil,  and  over  this  may  be  wound  other 
coils  in  the  same  manner. 

4th.  The  core,  made  either  of  a  bar  of  soft  iron,  or,  better  still,  of 
a  bundle  of  soft  iron  wires.     Surrounding  this  is — 

5th.  The  graduator,  generally  a  non-magnetic  metallic  tube,  of  a 
sufficient  size  to  inclose,  but  move  freely  upon  the  core.  When  this 
tube  entirely  covers  the  core  the  current  induced  iu  the  coils  is  aln)ost 
at  zero ;  and  as  it  is  withdrawn,  the  magnetism  from  the  core  is  ex- 
ercised upon  the  coils  in  proportion  as  the  core  is  uncovered  by  the 
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withdrawal  of  this  tube,  as  only  the  exposed  part  of  the  magnet  acts 
in  inducing-. 

6th.  Tlie  rheotome.  This  is  generally  an  armature  of  soft  iron 
attached  to  a  spring,  and  included  in  the  circnit;  and  as  the  current 
is  closed  the  core  becomes  magnetic,  attracts  the  armature  towards 
it,  and  away  from  its  connection  in  the  circuit;  this  act,  breaking  the 
circnit,  causes  the  momentary  induced  current  to  flow,  but  it  also  de- 
magnetizes the  core,  and  the  spring  asserts  its  power  and  draws  the 
armature  back  into  its  connection  in  the  circuit,  and  the  core  be- 
comes n)agnetized  once  more,  and  so  the  armatiu'e  is  made  to  move 
backwards  and  forwards,  making  and  breaking  the  current  auto- 
matically. The  frequency  of  the  interruptions  can  be  regulated  with 
]>recision  by  the  mechanical  arrangement  attached  to  this  armature, 
and  no  machine  can  be  considered  perfect  which  has  not  a  means  of 
regulating  the  frequency  of  interruptions  from  a  series  of  vibrations 
(a  mere  hum  in  fact)  to  one  or  two  a  second. 

These,  with  the  stand  or  case,  may  be  called  the  essentials  of  an 
induction  machine. 

The  most  perfect  induction  machines  arc  those  that  are  most  easily 
put  into  and  taken  out  of  action,  that  admit  of  the  greatest  range 
of  quantity  and  intensity,  the  facility  with  which  these  can  be  altered, 
and  permit  a  ready  means  of  arranging  the  frequency  of  the  inter- 
ruptions to  the  widest  scope.  Some  makers'  instruments  possess  one 
essential  and  some  another,  but  none  that  I  know  ol' the  whole,  each 
one  having  patented  some  one  essential  ])oint,  which  is  jealously 
guarded,  so  that  to  get  all  the  possible  merits  con)bined  in  any  one 
machine  is  well  nigh  impossible. 

I  will  describe  a  few  of  what  appears  to  me  to  be  the  best  appa- 
ratus that  are  now  obtainable,  so  that  from  what  I  have  here  already 
written  the  student  will  find  no  dilhculty  in  selecting  one  to  suit 
any  dcduilc  iiurjjose  he  mav  ha\c  in  view. 

Tin;  instrument  depicted  at  i^'ig.  \'2  is  manufactured  by  the  Com- 
pany whose  name  it  bears.  The  inducing  power  emanates  from  a 
|iair  of  (ireiiet's  cells,  eaeli  of  which  is  provided  wilh  a  hydroslat  or 
water-tight  cover  ((>r  tlu;  cells,  which  i-enders  the  instrument  capable 
of  being  readily  cari"ied  about  without  dang(>r  of  the  li(|ui(l  being 
s|»ille(l.  The  ])riiiiar\'  coil  is  coiuposed  of  four  lavers  of  No.  2'2  wu'c, 
and  the  secondary  of  No.  -Vl.     'I'he  core  is  al)undle  o I' soft  iron  wire, 
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made  fast  at  one  end  to  a  brass  ring  attached  to  the  board  forming 
the  support  of  the  helices. 

The  instrument  is  provided  with  two  rheotomes,  one,  which  gives 
only  the  most  rapid  vibrations,  and  is  called  a  trembler,  and  an- 
other, which  can   be  adjusted  either  for  moderately  quick,  or  else 
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very  slow  interruptions ;  perhaps  the  slowest  it  is  capable  of  giving 
is  two  or  three  per  second.  It  is  also  furnished  with  a  rheotrope 
for  reversing  the  direction  of  the  current,  but  as,  in  induction  cur- 
rents, polarity  and  direction  of  current  are  only  comparative  terms, 
representing  a  to-and-fro  current  that  is  stronger  in  one  direction 
than  another,  I  do  not  consider  the  rheotrope  any  very  great  acqui- 
sition. Now  if  this  Company,  or  any  other,  would  devise  an  auto- 
matic rheotrope  which  would  reverse  the  inducing  current  so  as  to 
make  it  flow  in  the  same  direction  as  the  induced,  they  would  con- 
fer a  lasting  benefit  upon  the  profession  at  large. 

Since  writing  the  above,  I  have  been  informed  that  this  Company 
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now  construct  an  instrument  with  four  coils,  having  two  divisions 
to  the  primary,  and  two  to  the  secondary. 

Another  induction  apparatus,  which  I  value  very  highly,  is  shown 
in  Fig.  43,  and  in  a  portable  form,  inclosed  in  a  box,  in  Fig.  44. 
The  instrument  has  all  the  advantages  of  that  one  last  described, 
with  the  addition  of  a  number  of  separate  lengths  of  coil,  any  one  of 
which  can  be  let  into  or  shut  out  of  the  circuit  by  a  switch,  at 
pleasure.  This  machine  is  worked  by  a  single  bichromate  cell,  and 
is  as  reliable  and  easily  handled  as  any  on  the  market,  giving  quite 
sufficient  intensity  for  any  case,  and  as  large  a  quantity  as  is  possible 
to  produce  in  an  instrument  of  that  size. 


Fig.  43. 


A  very  excellent  inductoriuin  is  maiiuCaclureil  by  tlu'  W'cstcM'n 
Electric  Manufacturing  Company.  Tt  has  (wo  Grenet's  cells  to  gcn- 
crale  tlic  inducing  force,  either  oC  wliicli  ciii  be  used  sei):UMl('ly,  at 
(he  j)lcasurc  <iC  I  lie  ()]K'ra(or;  orbolli  can  lie  coiubiucd  when  high 
tension  i.s  rei|niri'l.  There  .-ire  I  wo  coils,  a  priniarv  and  secondary, 
(he  latler  oC  which  i>  wound  (o  a  resistance  of  one  hundred  and  liCly 
ohms.     'I'he  rheotohie,  howcNcr,  has  no  means  ol' lieinsj,' graduated  to 
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very  slow  vibrations,  as  in  the  instrument  previously  described.  This 
Company  has  recently  constructed  for  my  friend,  Dr.  Tooker,  of 
Chicago,  an  instrument  after  this  pattern,  with  ten  superimposed 
coils,  each  one  made  of  a  different  length  and  thickness  of  wire.  Dr. 
Tooker  has  kindly  written  to  me  describing  the  instrument,  and  says 


he  values  it  very  highly,  and  bears  testimony  to  the  fact,  previously 
stated  in  this  work,  that  some  diseases  will  yield  to  a  current  induced 
in  a  very  fine  coil  (high  attenuation),  that  will  entirely  resist  the 
action  of  a  current  of  larger  quantity,  and  vice  versa.  The  instru- 
ment with  two  coils  is  shown  in  the  following  woodcut.  Fig.  45. 

Among  the  most  recent  inventions  in  this  line  I  may  mention  one 
by  Dr.  C  H,  E,ae  of  this  city.  It  is  an  induction  machine  with  two 
distinct  and  separate  coils,  the  inducing  force  for  which  is  furnished 
from  a  pair  of  medium-sized  Smee  elements.  The  first  coil  is  con- 
structed in  the  ordinary  way,  that  is  to  say,  with  primary  and 
secondary  wires.  The  current  from  the  second  coil  is  induced  by 
attaching  the  secondary  wire  of  the  first  coil  to  the  primary  of  the 
second ;  this  furnishes  the  inducing  force  for  the  secondary  wire  of 
the  second  coil,  to  which  he  gives  the  name  of  the  superinduced 
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current.  The  intensity  of  the  current  is  controlled  by  movable 
cores,  which  are  partially  withdrawn  from  the  helices  when  we  wish 
to  lessen  the  force.     The  rheotome  is  worked  by  a  separate  magnet 
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iinliidcd  ill  the  riiciiil.  'riiciT  arc  no  means  of  producing  very  slow 
iiitcrrnplions.  'I'lic  iiislrMMicnt  fnrnisiics  a  very  steady  current,  and 
certainly  as  mucji  vaiiation  of  (illcct  as  any  other  machine  with  j)ri- 
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mary,  secondary,  and  tertiary  coils.  At  the  same  time,  I  must  sav 
that  the  superinduced  current  obtainable  from  the  second  helix  in 
no  way  differs  from  that  which  is  produced  in  a  machine  with  one 
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coil  and  a  third  current  induced  from  a  tertiary  wire.  It  is,  how- 
ever, convenient  for  office  use,  and  perfectly  reliable.  The  appa- 
ratus is  sold  by  Messrs.  Boericke  &  Tafel. 

These  instruments  are,  as  far  as  my  experience  goes,  the  best  in 
general  use.  For  my  own  use  I  have  had  one  made  with  a  number 
of  coils,  the  first  coil  being  made  of  No.  14  wire,  and  the  last  36.  It 
ivS  worked  by  a  single  Grenet  cell.  Any  one  of  these  coils,  which  are 
of  course  wound  on  the  same  core,  can  be  used  separately.  It  may 
not  be  out  of  place  to  here  give  a  fiict  or  two  relative  to  the  thera- 
peutical action  of  currents  induced  in  different-sized  wires. 

In  any  case  where  muscular  irritability  is  impaired,  it  is  a  well- 
known  fact  that  a  muscle  can  be  made  to  contract  under  the  stimulus 
of  the  galvanic  current,  where  the  faradic  or  induced  current  meets 
with  no  response  whatever.  Now  it  is  equally  a  fact,  though  not  so 
well  known,  that  there  are  also  cases  where  a  muscle  having  lost 
some  of  its  irritability,  can  be  made  to  respond  to  a  faradic  current 
induced  in  a  large  thick  wire,  that  shows  no  sign  of  contraction 
when  a  finer  current  is  transmitted.  This  fact  is  perhaps  best  exempli- 
fied in  an  ordinary  case  of  Bell's  paralysis  undergoing  gradual  im- 
provement. At  first  the  paralyzed  muscles  respond  only  under  the 
stimulus  of  the  galvanic  current;  as  improvement  goes  on  they  begin 
to  show  signs  of  contraction  to  a  faradic  current  from  a  thick  wire, 
and  finally,  as  they  recover  tone  and  strength,  to  the  finer  coils,  w^hich 
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at  first  have  no  effect.  On  the  other  hand,  we  often  find  cases  in 
which  the  galvanic  current  and  primary  farad ic  jirodace  serious  ag- 
gravations, that  are  immediately  benefited  by  a  fine  current  from  a 
third  or  fourth  coil. 

There  are  a  variety  of  other  faradic  apparatus,  a  few  of  which 
deserve  special  mention,  but  as  those  already  mentioned  contain  the 
points  of  these,  and  something  more  besides,  it  is  unnecessary  to  de- 
scribe them  in  detail.  Jerome  Kidder,  of  this  city,  is  the  inventor 
of  an  induction  machine,  which  is  composed  of  different  lengths  and 
thicknesses  of  wire,  but  continued  in  one  coil.  The  current  from 
any  one  of  these  sections  can  be  used  at  will ;  some  of  his  machines 
have  as  many  as  six  variations  of  density  of  current.  The  instru- 
ment is  worked  by  a  single  Smee  cell,  which  can  be  readily  set  into 
action  by  partially  inverting  it.  The  rheotome,  however,  gives 
nothing  but  the  most  rapid  vibrations.  It  is  very  simple  in  its  con- 
struction, and  does  not  easily  get  out  of  order. 

Curt  Meyer,  of  Broadway,  makes  an  induction  coil  that  is  easily 
manipulated,  and  yields  a  very  smooth  current.  The  secondary  coil 
being  wound  to  a  very  high  resistance,  gives  a  current  of  great  ten- 
sion. This  coil  can  be  worked  with  any  battery,  but  a  single  Smee 
cell  is  sufficient  for  ordinary  therapeutical  effects. 

Thomas  Hall,  of  Boston,  manufactures  an  instrument  in  which 
primary  and  secondary  currents  can  be  obtained,  or  both  coils  can 
be  combined  so  as  to  form  one  long  j)riniary  coil. 

Gaiffe's  pocket  battery  is  a  valuable  little  instrument  to  have  on 
hand  in  emergencies.  The  battery  force  is  supplied  by  two  or  three 
Marie  Davy's  cells,  and  the  little  coil  furnishes  primary  and  second- 
ary currents.  The  rheotome  is  the  ordinary  trembling  armature. 
Only  the  finest  currents  are  obtainable  from  it. 

(Jutside  of  these  I  know  of  no  induction  instrument  that  contains 
any  points  of  special  advantage. 
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So  far  I  have  only  described  batteries  and  induction  machines 
which  are  portable,  and  more  or  less  imperfect,  as  far  at  least  as  fur- 
nishing every  variety  of  electric  current  that  is  necessary  in  thera- 
peutics. Perfection  and  absolute  accuracy  in  detail  are  not  possible 
in  an  ordinary  portable  instrument;  I  mean  by  this,  that  it  is  im- 
possible to  construct  a  single  instrument,  which  a  physician  can  carry 
around  in  his  carriage,  that  will  furnish  a  constant  galvanic  current 
of  sufficient  electro-motive  force  to  meet  the  requirements  of  all  cases, 
and  that  will  at  the  same  time  admit  of  nice  adjustment  as  to  accu- 
racy and  precision  in  regulating  the  exact  dose  administered,  and  of 
measuring  the  same,  and  at  the  same  time  furnish  every  modification 
of  that  current  as  to  interruption,  reversal  of  direction,  etc.,  and  in 
the  same  case  have  inclosed  an  inductorium  which  will  give  all  the 
varieties  of  the  faradic  current  which  are  needed  in  practice.  Such 
an  instrument  is  absolutely  essential  in  the  office  of  the  specialist, 
and  should  consist  of  a  battery  of  at  least  fifty  to  seventy  of  some 
modification  of  Daniell's  elements,  large  enough  not  to  need  very 
frequent  refilling  or  looking  after.  These  should  be  connected  with 
the  regulator  in  such  a  way  that  any  one  or  any  number  of  the  cells 
could  be  at  pleasure  introduced  into  the  circuit.  A  reliable  galvan- 
ometer, not  attached  to  the  instrument,  however,  but  capable  of  being 
introduced  into  the  circuit  and  removed  at  will,  is  the  next  necessity. 
A  rheostat  of  at  least  3000  ohms  (not  a  water  moderator),  which  is  easily 
manipulated  ;  one  with  plugs  is  perhaps  the  best,  by  withdrawing 
any  one  of  which,  a  definite  and  known  resistance  can  be  included  in 
the  circuit.  Next  in  order  are,  an  automatic  rheotome,  by  which 
slow  or  quick  interruptions  can  be  made;  and  a  rheotrope,  or  polarity 
changer,  by  which  the  current  can  instantly  be  caused  to  reverse  its 
direction.  These  accessories  are  all  essentials  in  using  the  galvanic 
current.     On  the  same  regulator  we  must  have  a  faradic  coil,  worked 
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bv  a  separate  cell  or  cells,  capable  of  giving  every  variety  of  current; 
a  large  number  of  different-sized  superimposed  coils  are  desirable,  if 
not  absolutely  necessary.  Such  an  instrument  may  be  made  in 
cabinet  form  to  suit  the  taste  and  judgment;  or  the  battery  cells  may 
be  placed  in  a  cellar,  adjoining  room,  or  elsewhere,  and  connected 
by  wires  with  a  regulator  fixed  on  a  stand  in  the  operating-room. 
I  will  describe  two  instruments  which  seem  to  fulfil  most  require- 
ments. 

The  first  instrument,  delineated  in  Fig.  47,  has  a  battery  of  sixty 
Siemens  and  Halske  cells,  and  all  the  requirements  above  mentioned 

Fig.  47. 


except  the  iiniubcr  of  dilTcrcnl-si/cd  coils  foi-  llic  induction  currents. 
These,  however,  can  be  readily  added  (o  llie  :»]>]);iratus  without  ollicr- 
wisc  ahcriiig  it. 

The  second  :i|)p:u'atus,  I'ig.  IS,  is  somewhat  more  elab(trat(>.  It 
can  be  provideil  with  :uiy  kind  of  cells,  or  :uiy  nuniltei'  to  -nit  the 
j)urchaser.  'I'he  regulator  (»f  the  instrument  contains,  at  the  rear  on 
tiic  right,  an  automatic  rheotome,  for  interrupting  the  galvanic  cur- 
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Fig.  48. 


ilemujiug  &  Talbot's  Cabinet  Battery. 
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rent  once,  twice,  four,  or  eight  times  a  second  ;  in  the  centre,  a  gal- 
vanometer, and  on  the  left  a  wire  rheostat  for  introducing  any  desired 
resistance  to  the  current,  the  register  on  the  face  representing  2100 
units,  Siemens's  resistance.  In  front  of  these  are  scales  for  bringing 
any  number  of  cells  of  the  galvanic  battery  into  action,  and  on  the 
left  is  a  water  rheostat.  In  front  is  the  faradic  aj)paratus,  provided 
with  a  slow  and  a  rapid  interrupter,  and  switches  for  connecting  with 
the  primary  or  secondary  current.  The  outer,  secondary  coil  of  the 
apparatus  is  worked  by  a  governing  screw,  which  regulates  the  ten- 
sion of  the  two  currents.  On  the  left  front  is  a  commutator,  con- 
nected with  both  the  faradic  and  galvanic  apparatus,  by  which  the 
polarity  is  reversed  or  the  current  interrupted  by  hand,  and  in  front 
of  this  are  the  binding  posts,  for  receiving  the  conducting  cords, 
which  pass  through  the  platform  and  come  out  of  one  of  the  drawers. 
The  only  objection  I  have  to  these  instruments  is  the  galvanome- 
ter, which  does  not  denote  the  strength  of  the  current  with  the  same 
accuracy  as  the  galvanometer  previously  described.  Moreover,  this 
accessory  ought  to  be  movable,  as  the  needle  must  be  influenced  in 
a  great  degree  by  being  in  proximity  to  the  iron  core  of  the  in- 
ductive part  of  the  machine,  which  is  the  objection  to  having  a  gal- 
vanoscope  or  galvanometer  attached  as  an  immovable  fixture  to  a 
cabinet  battery.* 
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Now  a  few  words  on  this  subject,  and  I  have  finished.  INIany 
physicians  imagine  that  all  they  have  to  do  is  to  purchase  a  battery 
and  fill  it  with  flui<l,  and  it  will  take  care  of  itself.  A  moment's 
reflection  will  show  us  that  such  is  an  impossibility.  Indeed,  the 
care  of  a  battery  is  by  no  means  a  sinecure.  Chemical  action  goes 
on  all  the  time  the  elements  are  in  action,  and  in  some  instruments 
to  a  considerable  extent  when  not  in  action  also;  consequently  the 
salts  resulting  from  such  decomposition  are  liable  to  creep  over  the 
cells  and  on  to  the  connections,  which  at  once  may  not  only  impair 
the  power  of  tlie  instrument,  but  stop  its  action  altogether,  and 


*  or  f;f»ursf!  tlifso  iiistrumonls  arc  only  intoniii'il  for  |iiircly  tlu'riiiiciiticiil   iiui 
[)08CH,  1111(1  do  not  furMi>li  quimlity  .sullicii'iit.  for  cli'drolylic  clVccts. 
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would  eventually  destroy  it.  This  is  most  likely  to  occur  in  Daniell's 
battery  and  its  modifications,  and  is  the  only  objection  that  can  be 
offered  to  them.  A  little  care  will  avoid  this,  however.  As  long 
as  the  specific  gravity  of  the  fluid  is  kept  below  40°  there  is  no 
danger  of  this  taking  place,  so  all  that  is  necessary  is  to  test  the 
specific  gravity  every  few  days  with  a  hydrometer,  and  take  out  a 
little  fluid  with  a  syringe  or  siphon,  if  it  shows  a  tendency  to  go 
above  that  point,  and  then  add  an  amount  of  water  equal  to  the 
quantity  of  fluid  removed.  The  connections  of  all  batteries  must  be 
ahvays  kept  scrupulously  clean  and  bright.  In  most  batteries  the 
zinc  must  be  amalgamated,  that  is,  covered  with  a  coating  of  mer- 
cury. The  reason  for  this  is  obvious.  However,  for  the  enlighten- 
ment of  beginners,  an  explanation  may  be  desirable. 

If  the  zinc  plates  could  be  obtained  perfectly  chemically  pure,  and 
of  equal  hardness  throughout,  there  would  be  no  occasion  for  this 
process,  but  the  zinc  plates  used  for  batteries  never  are ;  and  as  not 
only  the  metals  which  exist  as  impurities,  but  also  the  hard  and  soft 
parts  of  the  zinc  itself,  set  up  a  number  of  little  batteries  on  their  own 
account,  thereby  not  only  weakening  the  current,  but  also  using  up 
the  elements  and  fluid  unnecessarily,  it  is  necessary  to  use  some 
means  to  prevent  this  action  taking  place.  Covering  the  plates  with 
pure  mercury  efl^ectually  does  this,  and  only  allows  the  fluid  in  which 
the  zinc  is  immersed  to  attack  the  plates  when  the  battery  circuit  is 
complete. 

Another  point  that  must  be  attended  to  in  the  management  of 
batteries  is  never  to  leave  the  instrument  on  a  close  circuit  when  not 
in  actual  use,  and,  with  an  inconstant  battery,  the  plates  should  only 
be  immersed  in  the  exciting  liquid  when  in  actual  use.  Carbons  are 
liable  to  become  saturated,  that  is,  to  have  the  salts  of  the  fluid  crys- 
tallize and  harden  upon  them,  which  weakens  the  electro-motive  force. 
When  such  takes  place  they  should  be  removed  and  soaked  in  warm 
water. 

Platinum  plates  sometimes  become  electro-plated  with  a  deposit 
of  metallic  zinc  when  used  with  zinc  plates  that  are  imperfectly 
amalgamated.  When  this  takes  place,  as  it  often  does  in  cautery 
instruments,  they  must  be  disconnected  from  the  battery,  and  soaked 
in  dilute  nitric  acid,  about  one  part  of  acid  to  five  of  water. 
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In  this  connection  it  is  well,  perhaps,  to  give  the  prescriptions  for 
raakino;  the  exciting:  fluids  for  different  forms  of  batteries: 

C  R.  Sulphuric  acid,  fort.,  .     .     .  §j. 

Smee  Battery }  Water, 3X. 

(_^  M.  and  allow  to  cool. 

Grenet, f  Bichromate  of  potash,      .     .  .^viij. 

Bunsen, }  Water, Ov. 

Stohrer, (_  Sulph.  acid,  fort.,    ....  .fviij.    M. 

For  cautery  purposes  this  may  be  made  one-fourth  stronger.  For 
the  Daniell's  battery  it  is  merely  necessary  to  fill  the  outer  and  inner 
cell  with  water,  and  place  in  the  cell  containing  the  copper  element 
a  much  larger  amount  of  crystals  of  sulphate  of  copper  than  the 
water  is  capable  of  dissolving.  The  action  of  the  battery  in  a  little 
while  sets  free  sufficient  sulphuric  acid  to  act  on  the  zinc.  In  case 
the  battery  is  required  for  immediate  use  after  filling,  a  few  drops  ot 
dilute  sulphuric  acid  in  the  cell  containing  the  zinc  will  hasten  the 
commencement  of  action. 

The  same  rule  holds  good  for  the  Siemens  and  Halske  battery. 
For  the  Hill  battery,  where  no  porous  cell  is  used,  it  is  best  to  put 
into  the  vessel  dry  crystals  of  sulphate  of  copper,  and  then  pour 
in  the  water,  or  a  weak  solution  of  sulphate  of  zinc,  avoiding  agi- 
tation. 
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Abdomen,  25 

Abscess  (mammary).  160 

Accessory  instruments,  239 

Acne,  97 

Adductor  magnus,  158 

longus,  155 
Adenoid  tumors,  191 
Adhesions,  morbid.  233j 
Aggravations,  14,  73,  101,  120 
Alopecia,  97 
Amputation  of  tongue,  228 

of  cervix  uteri,  230 

of  penis,  232 
Amalgamation,  264 
Amaurosis,  17,  41 
Amblyopia,  43 
Amenorrhea,  89 
Ansemia,  cerebral,  16,  28 
Anaesthesia  of  retina,  16,  117 
Anatomy  (electro-therapeutical),  155 
Anchylosis,  partial,  233 
Aneurism,  183 
Angina  pectoris,  56 
Ani  pruritus,  83 
Anode,  240 
Anosmia,  18,  52 
Aphonia,  123 
Apparatus,  242 
Apparent  death,  164 
Applications  of  electricity,  135 

directions  for  giving,  135 
Artificial  respiration,  163 
Aspermatism,  85 
Asthenopia,  42 
Asthma,  54 
Ataxia  locomotor,  77 
Atrophy,  progressive  muscular,  77 
Auditory  nerve  (Brenner's  formula),  167 

galvanization  of,  18,  24,  45 

Backache,  71 
Baths,  electric,  22 
Batteries,  243 

Daniell's,  243 

Beardslee's,  243 

Bunsen's,  243 

cabinet,  262 

Hill's,  243 

Marie  Davy's,  243 

Leclanche's,  243 

Smee,  243 
Bassedow's  disease  (see  Graves's  disease) 
Becquerel's  disks,  169 
Biceps  muscle,  155 
Bladder.  141 


Brain,  16,  24,  238 
Brenner,  formula  of,  168 

rheostat  of,  240 
Bronchocele,  191 
Burners,  216 

Byrne's  galv.ino-cautery  battery,  248 
Brachial  ple.\us,  156 
Brachialis  antious,  155 

Cabinet  batteries,  260 
Cancer,  203 

pain  of,  116,  209 
Care  of  batteries,  264 
Catarrh,  50 

uterine,  92 
Cathode,  240 
Cautery  electrodes,  215 
Cauliflower  excrescence,  209,  231 
Cephalalgia,  41 
Cerebral  anaemia,  16,  28 

hypersemia,  16,  30 

congestion,   16,  24,  30 

paralysis,  126 
Cervico-ocoipital  neuralgia,  106 
Cervical,  sympathetic  galv.  of,  16,  28,  138 
Chest,  26 
Chorea,  69 
Colic,  83 

Coil  induction,  253 
Conductivity  of  tissues,  relative,  239 
Congestion,  spinal,  69 

cerebral,  24,  30 
Conjunctivitis,  18,  44 
Convulsions,  20 
Constipation,   chronic,  81 
Constant  batteries,  242 
Contractility,  166 
Contraction,  muscular,  166 
Corrugator  supercilii,  166 
Coryza,  61 
Crural  nerve,  155 
Cough,  19,  26,  61 

Curt  Meyers's  induction  machine,  260 
Current,  galvanic,  11 

generation  of,  1 2 

induced,  14,  262 
Cystic  tumors,  196 

Daniell's  cell,  238,  243 

Deafness,  24,  47 

Death,  electro-diagnosis  of,  164 

Deltoid  muscle,  155 

Density,  240 

Descending  current,   159 

Diabetes,  67 
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Diagnosis,  electro,  Ifi4 
Diphtheritic  p.ii;ilysi.'=.   125 
Directions,  general,    \'^3 
Displacements  of  uterus,  85 
Direct  electrization  of  viscera,  79 
Duchenne's  uterine  electrode,  \4'-i 
Dysmenorrhoe  i,  87 
Dysphagia,  118 

Ear,  diseases  of,  45 

action  of  current  on,  18,  24 

method  of  electrizing,  137 
Eczema,  21,  95 
Effects  of  electricity  (see  Pathogenesis) 

of  lightning,  23 
Electricity,  contact,  12 

frictional,  12 

faradic,   12,  252 

galvanic,    12,  236 

therino,   12 

induced,  12,  252 

static.l,  12 
Electrical  mafhines,  241 

probe.    11)9 
Electrization  of  bead,  Ifi,  136 

eyes,   17.  136 

eiir.s,    18,  137 

nose,  mouth,  tongue,  etc.,  18,  139 

palate  fauces,  18,  139 

stomach.  19,  139,  ]47 

liver,  148 

intestinal  canal,  20,  148 

urinary  organs,  20 

sexual  organs,  male,  21,  142 

feiuale,    21,   143 

larynx,  19,  148 

heart  and  lungs,  19,  139 

skin,  21,  151 

niu.-^cle.s,  22,  152 
Electrization  of  nerves,  155 

cervio.il  .sympathetic,  16,  28,  138 

splanchnic,  20,  63 

pneumogastric,  19,  53,  139 

phrenic,  20,  64,  140 

median,  155 

sciatic,  158 

peroneal,   155 

ulnar,    155 
E'ectroanajsthesia,  22,   117 
Elect  ro-ca  la  ly.-is,   171 
Elect ro-coniluctivity,  237 
KlectrocM.itraclility    22,    119.    H')!", 
Electro  diagnosis,  164 
Electro-uiagiielism.   12,  252 
Electro-mniriietic  machine.'',  252 
Eleclro-molive  force,  23H 
Eloctro-pliyHics,  235 
Electro-puncture,  173 
Elect rodi-H.  136  to  152 
Electroly.Mis,   171 
ElemeiilK.  2.'i6 
Kpilcpsy.  3(1 
Epiihel'iomn,  204,  207 
Erectile   luiiiorB,   180 
Erythema,  94 


E.xhaustion,  spinal,  76 
Exophthalmic  goitre,  32 
Explanation  of  terms,  239 
Extensor  muscles,   lo.S,  157 
External  resistance,  237 
Eye,  17,  24.  41,  136 

Facial  nerve,  156 

paralysis,  131 

spasm,  118 
Faradic  anajsthesia,  22,  1 1  7 

current.  10,  1  3 
Fatty  tumors,  195 
Flexor  muscles,  155,  157 
Feigned  disease,  diagnosis   of,  164 

epilepsy,  165 

paralysis  ,  165 
Female  organs  of  generation,  143 
Fibronodular  goitre,  211 
Fibrous  goitre,  190 
Fibrous  tuiQors,  185 
Fistula,  225 
Fleniraing  and   Talbot's    instruments 

257,  263 
Frictional  electricity,  10 


247, 


Gaiffe's  battery.  260 

Galvanic  batteries,  243 

Galvanic  current,  generation  of,  11,  236 

pathogenetic  effects  of,   16 
Galvanization  of  sympathetic,  16,  138 

head,  16.  136 

eye.  17,  136 

nose.  18.  139 

ear,  18,   139 

mouth,  tongue,  etc.,  18.  139 

pneumogastric  nerve,   l9,  139 

phrenic.  20,  HO 

spine,  20,   NO 

muscles  and  nerves,  21.  15.S,  159 
Galvano-Faradic    Co. "8     insirunients,    216 

251,  255,  262 
Galvano-cautery,  213 
G.ilvano-punclure,  173 
Galvanometer  (galvanoscope),  241 
Gastralgia,   19 
G.istroctieinius  muscle,  158 
General  rules  in  applying  electricity.  135 
Genito  urinar,v   organs.   112 
(J  lot  Lis,  spasm  of,  51 
Goitre,  190 

exophthalmic,  32 
Glutei  muscUs.  15H 
Gout,  114 
Graves's  disease,  32 
Grenet's  battery,  243 

Iltcmnrrhage.  227 

post   |mrliim.  162 
Hu'inorrhoids.   l.S.i,   2''0 
Hall's  induclion  niachini'.  260 
Hay  fever,  .'i6 
Head.  galv.  of,   16,  '21.    136 
Headache,  39 
Heart.  60 
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Hemicriinia,  39 

Hemiplegia,  127 

Herpes,  21,  95 

Hiccough,  20 

Hill's  gravity  battery,  243,  245 

Hydatids  of  liver,  2oi 

Hydrocele,  198 

Hydros! at,  245 

Hyperfeiniii,  cerebral,  30 

of  uterus,  21,  86 
Hypera»sthesia,  98 
Hyperplasia  of  uterus.  8fi 
Hypertrophy  of  uterus,  86 
Hysterical  paralysis,  123 

aphonia,  123 

Impotence,  84 
Infantile  paralysis,  130 
Induced  currents,  10.  252 
Induction  machines,   255 
Insomnia,  17,  24,  30 
Inconstant  batteries,  242 
Internal  resistance,  237 
Intensity,  238 
Intestinal  cnnni,  148 
Interossei,    167 
Intrauterine  electrodes,  143 

the  author's  electrode,  145 
Inverse  current,  159 
Irritation,  spinal  (see  Anaemia) 
Irritable  urethra,  84 

Kidder's  faradic  machine,  259 
insuliited  needles,  183,  21)0 
Kinds  of  batteries  to  use,  241 

Lacteal  secretion  insufiicient,  162 
Laryngeal  electri  des,  150 
Larynx,  electrization  of,  150 

muscles  of,  150 
Latissimus  dorsi,  155 
Lead  paralysis,  124 

diagnosis  of.  166 
Leclanche's  b;ittery,  243 
Leucorrhoea,   92 
Liver,  electrization  of,  148 

hydatid  tumors  of,  201 
Lightning,  effects  of,  23 
Lipoma,    195 
Locomotor  ataxia,  77 
Loss  of  smell,  52 

taste,  53 

voice,  123 
Lumbago,  73 
Lumbricales  muscles,  157 
Lungs,  60 
Lupus,  227 

Machines,  faradic,  252 
Mackenzie's  electrode,  150 
Male  organs  of  generation,  83,  142 
Malignant  tumors,  203 
Mammary  abscess,  162 
Marie  Davy's  batteries,  243 
Medullary  sarcoma,  205 


Median  nerve,  electrization  of,  155 

Menorrhagia,  90 

Mechanical  uses  of  electricity  in  surgery,  233 

Methoddlogj',  135 

Miscellaneous  uses  of  galvano  cautery,  232 

Midwifery,  electricity  in,  IfiO 

Migraine.  39 

Milk,  deficient  secretion  of,  162 

Mouth,  18,  24,  139 

Moles,  211,  233 

Muscles,  22,  26,  155 

Muscular  contractions,  166 

rheumati.-m.  1 14 

spasms.  1 18 
Myalgia,  113 

Naevus,  180.  228 

Nausea,  19,  59 

Needles,  183,  200 

Negative,  12 

Nerves,  motor  and  sensory,  22 

conductivity  of,  239 

electrization  of,  155 
Neuralgia,  22,  98  ; 

facial,    104 

cervico-brachial,  106 

cervico-oceipital,   106 

intercostal,  106 

sciatic,  108 
Neuro-retinitis,  42 

Noises  in  the  ears,  18,  2t,  29,  31,  33,  39,  45 
Nose,  50,  139 

Odontalgia,  52 

(Esophagus,  stricture  of,  178 

Ohm's  law,  238 

Ohm,  the  as  a  unit  of  resistance,  237 

Opponens  pollicis,  157 

Ovarian  tumors,  200 

Ovaries,  electrization  of,  147 

Pain,  pectoral  muscles,  113,  116 
Pains  of  cancer,  116 
Pallor  of  surface  as  a  symptom,  20 
Palmaris,  longus  and  brevis,  155 
Paralysis  of  tympanic  muscles,  47 
Paralysis,  20,  119 

electro-diagnosis  of,  166 

cliissification  of,  122 

rheumatic,  1  24 

lead,    124 

hysterical,  123 

cerebral,   126 

infantile  spinal,  130 

peripheral,  131 

facial,  131 

of  muscles  of  eye,  43 

of  locomotor  ataxia,  113 

of  secondary  syphilis,  117 
Paraplegia,  129 
Pathogenesis,  16 
Pedunculated  tumors,  216 
Penis,  142 

Peroneal  nerve,  155.  158 
Peroneal  muscles,  155 
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Petit  mn\  (see  Epilep?y) 

Pertussis,   56 

Pharynx,  electrization  of,  148 

Phrenic  nerve,  20,  fi4,  140 

Piles.  18:^,  220 

Pneumoga?tric  nerve,  19,  5H,  189 

Polar  influence.   1  58 

Polnrizatinn.  250 

Poles,  12,  159 

Position  electricity  should  occupy  in  Materia 

Medica.  9 
Positive  pole,   12 
Post-partuin  hiEiiiorrhage,  161 
Polypi,  201.  225 
Primary  coil,  253 

Probe,  electric.  169  ' 

Progressive  inuf-cular  atrophy,  77 
Progressive  locomotor  ataxia,  77 
Prurigo,  96 
Pruritu.s  atii,  83 
Psoriasis.  97 
Ptosis,  44 

Quantity  of  electric  current,  238 

Radial  nerve.    155 

Rae's  induction  macliine,  257 

Rectum,  148 

Rectum  electrode,  143 

Resistance,  237 

Respiration.  iirtifici:il.  163 

Resuscitation  of  new-born  infants,   163 

Retina,  18,  24 

Retinitis.  42 

Retroversion  nnd  retroflexion  of  uterus,  85 

Rheostat,    Brenner's.  240 

the   author's,  240 
Rheotome,    24  0 
Rheotrope,  240 
Rheumatism.  114 
Rheumatic  paraly.sis,  124 

Salivation  of  pregnancy.  53 

Salivary  glands  (see  Month) 

Schneiderian  membrane,  18 

Sciatica,  lOH 

Scirrhus,  204 

Sclerosis,  po.'^terior  s[iin.il,  77 

Sea-sickness,  60 

Secondary  eoil.s,  253 

Secondary  electrolysis,  173 

Secondiiry  syphilis,  p.iins  of,  115 

Seminal  en)issions,  84 

Sensor) uin,  23 

Serous  effusionB,  198 

Sexual  organs.  21,  35,  83 

Sick    henilache.  39 

SiiMM.-ir.K  and  llalsko'.s  cell,  243 

Siomoir.H  unit  of  resi.stance,  237 

.-Skin,  21,  94,  151 

SleepleHsneHS,   17,  24,  30 

Smeo's  V)Mttery,  213 

Smoll,  lo.ss  (if,    IS,  52 

Sobbing  as  a  symptom,  20 


Spasm,  118 

faci.al,   lis 

of  glottis,  19,  54 
Spasmodic  breathing,  19 
Spermatorrhoea,  81 
Spinal  anaemia,  20,  66 

congestion.  20.  69 

cord,   20,  65.  140 

irritation,  66 

exhaustion.   76 

paralysis,  77,  129 
Spine,  galvanization  of  20,  65 
Splanchnic  nerves,  20,  63,   140 
Statical  electricity,  10 

in  hysterical  aphonia,   124 
Stationary  batteries,  261 
Stohrer's  battery,  243 
Stomach,  25,  147 
Strabismus,  44 
Stricture  of  urethra.  175 

of  oesophagus,  178 
Submucous  fibroid  of  uterus,  186 
Subperitoneal  fibroid.   187 
Sugar  in  urine,  19,  57 
Surgery,  electro,  171 
Sympathetic  nerve,  16,  28 

galvanization  of,  16,  28,  38 
Symptomatology,  23 
Syncope,  19,  62 
Syphilis,  pains  of,  115 

Taste,  effect  produced  upon  by  current,  IS 

Tension,  238 

Testes,  143 

Tetanus,  75 

Throat,  faradization  of.  148 

Tibial  nerve,  155 

Tinnitus  aurium,  4  5 

Teeth.  139 

Tongue,  139 

Toothache,   18,  52 

Torticollis,  118 

Tumors,  adenoid,   191 

cj'stic,   196 

fatty,  195 

erectile,   180 

fibroid,  185 

ovarian,  200 

malignant,  203 

Ulnar  nerve,  155 

Urethra,  galvanization  of,   112 

irritnblo.  81 

stricture  of,   175 
Urinary  organs,  20,  25,  83,   Ml 
Urticariii,  21,  94 
Uterus  and  ap))endagos.  21,  85 
Uterus,  anieversion  of,  85 

anteflexion  of.  85 

retroversion  of,  85 

retrofl.'xion  of,  Sli 

prola|)sus  of,  86 

hypertrophy  of,  86 

hyperplasia  of.  Mi 

amputation  of  neck  of,  230 
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uterus,  fibroid  tumor  of,  186 

cystic  tumor  of,  197 

cancer  of,  209,  231 

congestion  of,  86 

electrization  of,  143 
Uterine  electrodes,  varieties  of,  143 

displacements,  85 

Vagina,  146 
Vaginae,  pruritus,  92 
Vaginal  electrode,  145 

leucorrhoea,  92 
Vaginismus,  92 

Variations  of  needle  (see  Galvanometer) 
Varicocele,  185 


Varicose  veins,  185,  233 
Viscera,  electrization  of,  79,  147 
Vertigo  as  a  symptom,  16 
Vocal  cords,  electrization  of,  149 

paralysis  of,  123 
Vomiting,  19,  59 

of  pregnancy,  60 

Walker's  battery,  243 

Warts,  211,  233 

AVestern  Electric  Mfg.  Co.'s  instruments,  258 

Whooping  cough,  56 

Womb  (see  Uterus) 

Women,  diseases  of,  85 

Wry  neck,  118 
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